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jow the Electrical Work of the Navy 
is Superintended. 
ieut. R. M. Doyle, of the Navy, has been 
red to Cramp & Sons ship-yard, at 
Philadelphia, to familiarize himself with the 
tric lighting apparatus on the ‘‘ Balti- 
re,” which will be under his supervision 
en the vessel goes to sea. Lieut. James 
Glennon is on the same duty on the 
harleston,”” at San Francisco. The elec- 
appliances on the naval cruisers have 
ne to be so extensive and important that 
officer with considerable knowledge of 
ir construction and operations is required 
supervise them, and, in order to meet this 
mand, officers who have made a special 
idy of electrical science are given the op- 
rtunity of mastering the practical details 
the business. 





All the electrical matters in the Navy, 
hich have heretofore been distributed 


iong various bureaus in the department, 
now under the management of Com- 
under R. B. Bradford, whose office has 
en transferred from the Bureau of Navi- 
tion to the Bureau of Equipment and Re- 
uiting. . Commander Bradford has as his 
sistants, inthe Department at Washington, 
ieut. T. E. DeWitt Vedder, Ensign Gilbert 
ilkes, a grandson of Admiral Wilkes, and 
W. Crawford, formerly with the Edison 
ympany, as expert aid. Lieut A. W. Grant | 
stationed at the Union 
on Works, San Francisco ; 
nsign Geo. R. Clark, at Ches- 
r,Pa.; Ensign Stokely Mor- 
an, at Cramp & Sons, Phila- 
elphia, and Lieut. Lucian 
lynne at the Norfolk Navy 
Yard, to superintend all elec- 
ric work on vessels under 
onstruction at these places. 


—— «=> e —_ 
a Flying 
Elec- 


Photographing 

Rifle Bullet by 

tricity. 

Photographs of the interior 
f the gun are taken by means 
if the electric light, and the 
nformation obtained by these 
means is most valuable,and is 
manifestly satisfactory 
than that given by the method 
f taking impressions of the 
in soft rubber. Pho- 
tography has also been made use of in study- 
ing the motion of the projectile. In the case 
)f large guns instantaneous views of the shot | 
during its flight have been successfully taken | 
by means of a camera provided with a quick- 
icting shutter. This method is not applic- | 
able, however, to smallarms. A rifle bul- | 
let isa very small object, and the camera 
near its path in order to 
obtain a picture of sufficient size to be of 
; but the nearer the instrument is placed 
to the moving object to be photographed the 
more rapid is the motion of the image over 
the plate, and no ‘‘instantaneous ” or quick- 
acting shutter could possibly be made to 
operate with sufficient rapidity, or at the 
proper instant, to give a sharply defined 
picture. The desired end is accomplished, 
however, by the aid of electricity. The 
camera is provided with an extremely sensi- 
tive plate and placed ina dark room, through 
which the bullet is made to’ pass. The in- 
stant the bullet isin front of the camera it 
breaks an electric circuit, producing a spark 
which illuminates the bullet for an instant, 
and its image is impressed upor the sensitive 
plate. The duration of the electric spark is 


more 


bore 





| 


must be set very 


use 





almost infinitesima], and since the plate is 








affected only during the continuance of the 
spark, a well-defined photograph of an ob- 
ject moving at a greater velocity than that 
of sound is obtained. Such pictures show 
the condensations of the air in front of the 
bullet, the vacuum behind it, and the eddies 
and currents produced in the surrounding 
atmosphere by its motion ; and they afford 
information which is of value in determin- 
ing the best shape to be given to the projec- 
tile in order to reduce to a minimum the re- | 
sistance which the air opposes to its flight, | 

{ 

| 

| 


and so increase its range and effect. 


=e 








Electricity in the Heart’s Beats. 

Dr. Augustus Waller, of tbe hospital | 
schools, has recently made a number of ex- 
periments showing that it is possible to | 
detect, by existing electrical instruments, the | 
electric currents generated at each beat of 
the heart. Two people holding each other | 
by the hand, and connected by a capillary 
electrometer, give evidence of electrical 
shocks through each other. The hands of a 
single subject, dipped into two basins of | 
water in connection with the electrometer, 
give a deflection of the instrument at every 
beat of the pulse. 


| other directions will 


Company under its present management. | 


Some of the recent work done by this 
company consist of theinstallation of 500 in- 
candescent lamps, alternating system, in the 
Newark, N. J., public library, the current 
to be furnished by the local lighting com 


lights for the Ellingwood Steel Mill, using 
the gene dynamo, and 1,000 lights 
for the U. S. Electric Lighting Company. 


———_® 2» oe —___ 


Drop in a Nickel and Talk Over the 


Telephone, 

The New York and New Jersey Telephone 
Company has about completed a slot-tele- 
phone machine, which will put the possessor 
of a nickel or some convenient piece of silver 


| in communication with any part of the city. 


The superintendent of the company stated 
that the plan is a perfectly feasible one, and 
he thought it surprising that some one had 


| not thought of it before. The machine will 
| be put up at all the elevated stations and 


places of public: resort. 
be indicated on 


The prices ard 
the 


| sounding board, so that the manipulator will 


| 600 volts. 








The Marcel Deprez Dynamo at the 
Paris Exhibition. 
We extract the following from our London 
contemporary, Jndustries : 
‘« Three systems of distribution are adopted 


/at the central station which adjoins the 
pany ; a plant of 25 arc and 30 incandescent | 


Machinery Hall. One distribution is at 75 
volts, another at 115 volts, and the third at 
On the first circuit there are 
mounted those arc lamps which are fixed in 
the neighborhood of the station, and which 
must be independently lighted and extin- 
guished. These are arranged in simple 
parallel. The circuit for 
incandescent lighting, and on the third cir- 
cuit of 600 volts are placed those arc lamps 
which are distributed over a wider area, and 
those are arranged 12 in series. Fig. Lis a 
view of one of these machines. It will be 
seen that the machine consists in reality of 
two dynamos having a common set of field 
magnets. The latter have circular cores, 
which are placed horizontally, their pole 
pieces embracing about two-thirds of the 
circumference of the armatures. In a cer 
tain sense this machine is the exact inverse 
of the original Gramme dynamo. In the 
latter we have a double set 
magnets, with 
consequent poles in the mid- 
dle, embracing a single arma- 
ture ; in the Marcel Deprez 
machine we have two single 
magnets, with poles at the 
ends, embracing two arma- 
tures. We may thus consider 
either armature as forming 
the yoke to a field system 
which supplies the induction 
to the other armature. This 
system has been carried out 
even for multipolar machines. 
In the Machinery Hall there 
exhibited a very large 
Marcel Deprez dynamo of the 
multipolar type in which there 


second 


serves 


of horseshoe 


1s 





Fie. 


A Strong Construction Company. | 

Mr. John A. Seely, for many years elec- | 
trician of the Metropolitan Telephone and | 
Telegraph Company, of New York City, | 
has resigned to devote his time almost ex- 
clusively to electrical construction, a field | 
where there is a growing demand for com- | 
petent men, Mr. Seely will be consulted | 
by the telephone company concerning the | 
details of its work with which he is most | 
familiar, but with that exception will devote | 
himself entirely to the newly reorganized | 
Complete Electric Construction Company, 14 
Cortlandt street, of which he is general | 
manager. Mr. H. K. Thurbur, the well- 
known capitalist, is president of the com- 
pany, Mr. Henry E. Hawley, vice-president, 
and Mr. James A. Taylor, secretary and 
treasurer. This company, with plenty of 
capital and an experienced and skillful elec- 
trician as its general manager, will at once 
take leading rank in its field, and will deserve 
and no doubt receive a warm welcome from 
the lighting and other companies needing 
first-class electrical construction. Such work 
should always be done by competent and 
responsible persons, and both these elements 





are comprised in the Complete Construction 


1.—TuHe New Dynamo OF MARCEL DEPREz. 


not be at all at a loss how to proceed. As 


| the coin goes through the aperture the cen- 


tral office will be rung up and connection 
made with the party wanted, as in ordinary 


| cases, 








o=_e 
An Opinion of a Contemporary. 
The Exvecrricat Review, a New York 
journal devoted to the spreading of reliable 
information relating to electrical matters, is 


that is becoming more important every day. 
There is little excuse for any person of intel- 
| ligence to remain ignorant of the various 
means that are employed to utilize electricity 
in the production of light and the conveyance 
of power. In the arts, too, the use of the 
subtle fluid has attained a foothold that can- 
not be dispensed with, and every child should 
be taught to know its uses and mode of appli- 
cation. H. W. Doolittle, of this city, a son 
of Mr. T. B. Doolittle, is a terse and bril- 
liant writer on the Review.— Bridgeport 
(Conn.) Standard. 
AS See 

—— All of the streets in the city of Mon- 

ght, are now illuminated by the electric 


are also two armatures. The 
field consists of a series of 
cylindrical magnets, the axes 
of which are parallel to the spindle, and which 
are arranged in a circle so as to evenly sur- 


| round both armatures with alternate poles. 
| The adjoining pole pieces are connected by 


distance pieces of Delta metal, as it would 


| obviously be inadmissible to bolt the magnets 


to a cast iron frame. Returning to the 
machine illustrated in Fig. 1, it will seem 


| that the pole pieces are also connected at 


| the top and bottom by frames of non-mag- 
a paper that should find its way to the | - € 


masses who seek knowledge on a subject | 





netic material, the lower frames serving at 
the same time to support the magnets on the 
bed plate. The armatures are independent 
of each other, and are independently driven, 
fast and loose pulleys being arranged so that 
even when obtaining power from the same 


| countershaft one armature may be stopped 


whilst the other continues working. The 
advantages of the separate arrangement 
chosen by Marcel Deprez are’ not very 
obvious. In the first place the machine 
becomes rather long and heavy, and in the 
second place the employment of two arma- 
tures to do the same work which could be 
done with one rather larger armature entails 
a certain amount of complication which 
most users of dynamos would like to avoid. 
| It might of course be claimed for this ma- 
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chine that the facility of obtaining double 
the current or double the pressure according 
to the coupling up of the armatures is an 
advantage because extending the range of 
practicability of the machine,and that on this 
account it would be particularly suitable for 
the three-wire system, but, on the other 
hand, the same advantages can be obtained 
by two separate dynamos, and probably with 
less expense. The following table gives the 
leading particulars of the high tension 
dynamos. Each armature is capable of pro- 
ducing a 50 ampere current at 600 volts 
terminal pressure, and the coupling up is in 
parallel : 
Marcen, Deprez Arc Lignt DyNAmo. 


600 volts. 


Terminal pressure. ....... ... 
60 kilo-watts. 
625 


Total output. . 
— per minute.. 


| ee 6 tons. 
Lon eae 14 feet 
GS aa nots tepee dooce maces 5 feet. 
SD Sbkex vpadasuceenecigineclaes 3 feet, 4 in, 


‘** It will be seen from this table that, not- 
withstanding the high speed of 625 revolu- 
tions per minute. the dead weight of the 
machine is as much as 113 ewt. per horse- 
power output. The other three machines 
are for low pressure services, some being 
wound for 1!5 volts and 500 amperes, and 
others for 160 volts and a proportionately 
smaller current. The latter are used for 
charging a set of Gadot accumulators. The 
distribution of current is effected by a 
switchboard, as shown in Fig. 2. The cen- 
tral portion of the switchboard serves for 
the are light circuits fed from the 600 volt 
machine. By means cf the central switches, 
J and H, the two armatures can be put in 
series or parallel, or can be independently 
connected each with half the number of 
lighting circuits. In all there are ten arc 
circuits, having an average length of 4,500 
feet each, and feeding 12 arcs in series. 
Each of the 10 circuits going away from the 
switchboard is provided with a switch and 
fusible plugs in the outgoing and returning 
leads. The left hand side of the switchboard 
is required for the two machines which serve 
to charge the batiery, the switches, D EF L 
K, connecting the four armatures with the 
cells, whilst at the same time serving to cut 
out or put in end cells, so as to maintain the 
pressure on the lighting circuit consiant. 
The number of cells in each battery can be 
varied either independestly or simultaneously 
by means of counter-shaft and bevel gear, as 
shown in our illustration. The right hand 
side of the switchboard, containing the 
switches A, B and C, serves for the low 
pressure are light circuit. Provision is made 
by means of the small multiple contact 
switches shown ‘at the lower part of the 
board, for adjusting the strength of the field 
of the dynamos in order to vary the pressure 
within certain limits. The area lighted from 
this central station lies between the Ma- 
chinery Hall and the luminous fountains. 
In the main transept there are fixed 50 Cance 
lumps of eight amperes,-and under the cen- 
tral dome there are 16 lamps of the same 
power and three of 25 amperes. Current is 
further supplied to eight Cance lamps in the 
Swiss pavilion, 48 Pilsen lamps of eight 
amperes in some restaurants, 24 Pilsen lamps 
in the pavilion of the town of Paris, and 48 
in the Gallery Dessaix, whilst several smaller 
groups of arc lamps are scattered in other 
parts of the Exhibition. In all the station 
supplies 216 arc lamps and 1,200 four candle- 
power glow lamps illuminating the base of 
the Statue of Liberty, and 1,400 ten candle- 


power glow lamps fixed in various other 
parts of the Exhibition.” 


seas tilaiaatsti 
Where the Alternating System is Used 
Without Danger. 
(From the Pittsburgh Dispatch.) 

The occurrence in New York City of so 
many deaths caused by contact with electric 
light wires is not without food for reflection 
in this city. So far Pittsburgh has enjoyed 
an immunity from such horrible affairs. 
During the eight years that the Allegheny 
County Light Company have been operating, 
nota single death has occurred directly at- 
tributable to contact with electric wires. 
This is due primarily to the care exercised 
in properly insulating the wires, and, 
secondly, to the careful method of placing 
the wires in position and in making connec- 
tions, 





Contributions to the Chemistry of 
Storage Batteries, No. 2. 
BY E, FRANKLAND, D. C. L., 
BEFORE THE ROYAL SOCIETY, 
20, 1889. 


F. R. 8., READ 
JUNE 


Under this title I communicated to the 
Royal Society, in February, 1-83 (proceed- 
ings of the Royal Society, vol. xxxv, p. 
67), the results of seme experiments on the 
reactions occurring during the charging and 
discharging of a storage cell. I showed 
that no appreciable part of the storage effect 
was due to occluded gases, as had been pre- 
viously suggested by some chemists and 
physicists ; but that the act of charging con- 
sisted essentially in the decompositicn of 
lead sulpbate, whilst the discharge was pro- 
duced by the recomposition of this salt. 

The establishment of these, as practically | 
the only reactions going on in a storage cell, 
enabled me to prescribe a very simple method | 
by which the charge in any cell could be as- 
certained, for as sulphuric acid is liberated 
during the charging and absorbed by the 
active material of the plates during dis- 
charge, the amount of charge could at any 
time be measured by ascertaining the amount 
of free sulphuric acid in the cell; in other 
words, by simply determining the specitic 
gravity of the electrolyte ; and this method 
has since been very generally adopted by the 
users of storage batteries. 

In continuing these 








experiments it soon 


Any excess of CO,, which might have 
caused the COPbo’ to dissolve, was avoided 
by warming the liquid with tbe precipitate 
on the water bath to a temperature at which 
the COHoKo begins to disscciate. The 
liquid was then allowed to cool and stand 12 
hours before filtering. The COPbo" was 
filtered off, converted into nitrate, and pre- 
cipitated and weighed as sulphate. The sul- 
phuric acid was determined in the filtrate 
from the COPbo’. 

1.2964 grms. of the salt gave 0.6647 grm. 
baric sulphate and 1.44387 grms. plumbic 
sulphate. 

These 
formula : 


numbers agree closely with the 
(SO,), (PbO), 

as is seen from the following comparison of 

calculated and i erimental numbers : 





CALCULATED. | FOUND. 
Oe 240 | 17.71 | 17.61 
Ds stark cxouns 1,115 82.29 | 81.96 
“1,355 100. 00 | rr 


These cutigtical results. ores the fol- 
lowing graphic formula : 
PDC 


pO. PbO, 
| | 
5=0,—S_0,=38 
| | | 
PbO, PbO, PbO, 


The formation of this salt may be repre- 
sented by the following equation : 
5PbO+4S80,11,—5,Pb,0,,+30H, 
Ss > 
ulphuric | Buff lead | Water. 


Litharge | Acid. | salt. 





The composition of this salt may be repre- 
sented graphically, we 


Ser 
) 
~0,—8—0,—Pb 
I 


O 

The formation of this salt is expressed by 
the following equation : 

Pb,O, +280,H, — S,Pb,0,,+20H., 

Minium. | Sulphuric | Red lead Water 
acid. salt. ater. 

These, then, are the salts which constituie 
the original active material of storage ce!]s 
when that material is formed by the admix 
ture of sulphuric acid with litbarge or 
minium respectively,and it is highly probab), 
that one or the other of these salts takes part 
in the electrolytic processes of the storag: 
battery. 

It is fortunate that these hitherto unknow: 
salts (and not the ordinary known sulphate 
are formed in the cell re-actions ; for, in the 
alternative case, lead storage batteries woul! 





_be practically valueless. 


If the buff lead salt be the active materia! 
of the battery plates, then the following 
equations express the electrolytic reactions 
taking place in the cell : 

1. In charging— 

(a). Positive Plates. 
8,Pb,0,,+80H,+0,=5PbO, 
Buff lead Lead 

salt Water Perexide* 

(b). Negative Plates. 

§,Pb,0,,+5H,—5Pb+350,H,+20H, 

2. In discharging— 

(a). Positive Plates. 
5PvO, +2S0,H,+5H,=—S, Pb,O0, ,+80H, 

(b). Negative Plates. 

5Pb+3880,H, +0,—8,Pb,0, ,+30H, 


380,H 
| Sulphuric 








Fig. 2. 


became evident that the lead sulphate | 
formed and decomposed in the cell could not 
he the ordinary white sulphate hitherto | 
known to chemists, because, in the first place, 
the active material of the plates always re- 
mains colored even after discharge, and 
secondly, because whenever white sulphate 
is produced through abnormal reactions in 
the cell, it is afterwards decomposed only 
with extreme difficulty by the electric 
rent. 

In order to obtain some light upon the 
composition of the sulphate formed and de- 
composed in the cell, I have studied the 
action of dilute sulphuric acid upon litharge 
and minium. 


cur- 


ACTION OF DILUTE SULPHURIC 
LITHARGE. 

Finely powdered litharge was treated with 
successive portions of dilute sulphuric acid 
until the liquid remained strongly acid after 
prolonged trituration. The resulting insoluble 
buff-colored powder was washed with water 
till free from acid, and dried first at 100° C. 
and afterwards at 150-160°. The loss at this 
higher temperature was less than 0.2 per 
cent., and was therefore due to hygroscopic | 
moisture. 

PLO and SO, were then determined in the 
dried compound as follows: The salt was 
dissolved in a small quantity of pure con- 
centrated solution of caustic potash, and the 
solution, after dilution, was saturated with 
CO,. (According to H. Rose, COPbo’" et 
soluble in COKo,, but not in COHoKo.) | 


ACID ON 


| first 


| the salt was treated with oxalic acid and 


ACTION OF DILUTE SULPHURIC 


MINIUM. 

Minium was treated with dilute sulphuric 
acid in exactly the same way as litharge, and 
the resulting brownish red compound dried 
at 100° C. and afterwards at 150- 
160°. The loss at this higher temperature 
was again less than 0.2 per cent. 

PbO, SO,, and excess of oxygen were then 
determined in this salt in the following man- 
ner: The salt was first treated with con- 
centrated hydrochloric acid in order to 
reduce all the lead to the non-oxide stage. 
The resulting mixture was then dissolved 
in caustic potash and treated as already 
described. The excess of oxygen was deter- 
mined by finding the loss of weight which | 
resulted from the evolution of CO,, when | 


ACID ON 


dilute nitric acid. 

2.1136 grms. of the salt gave 1.1978 grms. 
baric sulphate and 2.2710 grms. lead sul- 
phate. 

1.5110 grms. treated with oxalic acid and 
dilute nitric acid evolved 0.0910 grm. CO,. 

These numbers correspond to the following 


percentages : 
Ser ree: 19.45 
| SE CC 79.03 
| ee Um SE ee 1.09 
99.57 


which agree with the formula 
S,Pb,0, o- 
as is seen from the following comparison : 





CALCULATFD. POUND. 








ee ee 64 7.57 | 7.78 
_. Sor 621 | 73.49 | 73.36 
Ria in 70% .-.| 160 | 18.94 | 18.43 

| 845 |100.00| 99.57 





—VIEW OF SWITCHBOARD OF THE DEPREZ SysTEM. 


If the red lead salt be the active material, 
then the following equations express the 
same electrolytic reactions : 

1. In charging— 





(a). Positive Plates. 
S.Pb,0,,+0,+20H,—3PbO,+2S80,H, 
Red lead j Lead 3 

Salt Peroxide acid 





(b). Negative Plates. 
S.Pb,0,,+4H,0—3Pb+280,H, +20H, 
2. In discharging— 
(a). Positive Plates. 
280,H,+2H,=8,Pb,0,,+40H, 
(b). Negative Plates. 
3Pb+2S80,H,+20,=S, Pb,O,,+20H, 
An inspection of these equations discloses, 
in the case of the red salt, a fact which has 
already been roughly observed in practice, 
viz: that only half as much active material 
is electrolytically decomposed on the nega- 
tive as on the positive plates; whence it 
follows that the weight of active material on 
the negative plates need not exceed one-balf 
of that upon the positive plates, for in the 
decomposition of the electrolyte, equivalent 
quantities of oxygen and bydrogen are 
evolved ; that is to say, two atoms of hydro- 
gen for each atom oxygen. But in the 
decomposition of the red lead salt, four times 
as many atoms of hydrogen are required to 
reduce the salt to metallic lead as atoms of 
oxygen which are necessary to transform 
lead of the salt into peroxide. When, how- 
ever, the active material of the positive plate 
has once been converted into peroxide of 
lead, it seems probable that the red salt only 
is formed ; at all events, until the discharge 
at high potential i is nearly completed, when 
there are indications of the production of the 
buff colored salt. But this is a point requir- 
ing further investigation. 


* Mr. Fitzgerald considers that this peroxide is 
wou ” 


3PbO,4 
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The Eiffel Tower Struck by Lightning. 


RY MONS. MASCART. 





We have in a previous number mentioned 
the fact that the Eiffel Tower was struck by 
lightning on. the 19th August last, and we 
now give the report on the subject addressed 
to the Académie des Sciences by Mons. 
Mascart : : 

‘« Several of our colleagues have thought 
that it would be useful to give some infor. 
mation on a stroke of lightning which struck 
the lightning-conductor of the Eiffel Tower 
luring the evening of 19th August, and with 
regard to which some exaggerated reports 
lave been published. I shall take the de- 

iils from the report drawn up by Mons. 
‘oussat, chief of the electric service, who 
iappened to be on the highest platform dur- 
ng the thunderstrom. 

“The tower is provided with a central 
od at the summit and with eight oblique 
ods on the balustrade of the third platform. 
rhe bronze point with platinum end which 
erminated the central rud had been taken 
iway a few weeks previous because it had 
been subject to oscillations which threatened 
to bring it down. 

‘* At 9.40 p. M. a discharge took place on 
the principal lightning-conductor at the 
summit; it was accompanied by a fearful 
noise, similar to the detonation of two pieces 
of artillery of small calibre. Some red 
globules were detached from the point, they 
were probably due to combustion in the air 
of particles of volatilized iron. In fact, it 
was remarked that the screw-nut which ter- 
minated the rod showed some blisters which 
had to be filed off to provide the center rod 
with new terminals in form of an aigret. 

‘* On the lightning-conductors of the plat- 
form luminous flashes were observed at 
different times and accompanied by a loud 
crackling noise. 

‘The guard of the lighthouse was near 
his apparatus, two men were operating the 
projectors on the platform, and Mons. 
Foussat was himself leaning against the 
railing, looking at the lightning-rod of the 
lighthouse. It is interesting to note that 
none of these four persons felt the slightest 
shock at the moment of the stroke ; how- 
ever, on account-of the violent rain and the 
possibility of danger in case of another dis- 
charge, the projectors were extinguished, 
and the three persons stationed on the plat- 
form withdrew to the laboratories. A cloud 
which had descended to the level of the 
lighthouse was brightly illuminated. This 
undoubtedly created the impression in a 
number of Parisians, living at a distance, 
that the summit of the tower after the light- 
ning seemed surrounded with an electric 
light, so brilliant that it eclipsed the light of 
the projectors. 

‘*T have to add that the meteorological in- 
struments placed beneath the lightning- 
conductor have suffered no damage. 

** This stroke of lightning, in short, con- 
forms to all known facts ; it has also shown 
that the connection of the tower with earth 
is perfect, and that there is absolute security 
against lightning in the structure.” 

; leita cis 
Cost of the Paris Exposition. 

Many strangers have been speculating on 
the cost of the Paris Exposition. It amounts 
to $7,600,000 ; but when to this is added the 
various amounts expended by the French 
ministerial department from the funds placed 
at their disposal for the purpose of entertain- 
ing foreign guests and for other incidental 
outlays, and those by foreign governments 
and individual exhibitions, the total, accord- 
ing toa rough estimate of the department 
of public works, cannot fall far short of 


$30,000,000. The expense of the glittering 
exhibition on the Champs de Mars in money 
was large, and so was its cost in life and 
limb. It is calculated that during the con- 
struction 6,530 men were treated for injuries 
or for illness resulting from exposure; 3800 
workmen hurt their legs; 260 received 
severe injuries to their eyes from projecting 
timbers or bars of iron; 114 werescalded or 
severly burned, and 50 had their fingers cut 
off. The deaths from falls are put down at 
the modest figure of 24, but it is believed 
that they were far more numerous, and that 
the correct number was not given by the 
promoters of the exhibition, 





Improved Belt Power Air Pump and 
Condenser. 

The air pump and condenser, illustrated 
on this page, has been newly designed by the 
builders, Conover & Company, 219 Market 
street, Newark, N. J., in answer to the 
demands of power users who are seeking the 
greatest attainable economy in all details of 
the modern steam plant. 

With the introduction of high speed com- 
pound engines, there is felt the need of a 
thoroughly efficient and simple condensing 
apparatus. The power required to drive it 
must be reduced to a minimum, and this 
same power must be of the most economical 
sort, otherwise the advantages gained by con- 
densing will be sericusly affected, if not 
wholly counteracted. In fact it is a matter 
of record where tests have proven that cer- 
tain engines have shown better economy 
running non-condensing than when condens- 
ing, owing to the very wasteful manner in 
which the power was applied to the con- 
densing apparatus. 

In presenting this air pump and condenser 
to the public, the builders believe that they 
are offering a highly efficient, simple and 
durable arrangement. As will be seen by 
the engraving, the air pump is run by belt, 
which can be direct from the engine shaft or 
from a countershaft, whichever may be the 
more convenient. Being driven by the main 
engine, it is obvious that the power used to 
operate the air pump must of necessity be of 
the same economy as the engine. Thus, if 


os 
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valve seats that come in contact with injec- 
tion water, are made of the best composition, 
and the workmanship is of the best. When 
the air pump is in operation the valves and 
stuffing box are constantly covered with 
water, effectually sealing them. All parts 
are easily accessible without dismounting 
wheel or shaft. 


+> eo oe 


West Troy, N. Y.—A certificate of incor- 
poration of the West Troy Electric Light and 
Power Company was filed in the office of the 
Secretary of State. The capital is $75,000 
and the trustees George H. Moreman, George 
W. Hunt, Hugo Tollner, William B. Lind- 
say and John Gallagher. Business office in 
Watervliet. 


Amherst, Maes.—The Amherst Gas and 
Electric Lighting Company have reorganized 
with these officers: President, Henry F. 
Hills; clerk and treasurer, George Cutler ; 
directors, H. F. Hills, D. W. Palmer, E. D. 
Bangs, Parnell Munson, F. E. Whitman, E 
D. Marsh, P. Alexander. The new electric 
light building is to be built. 


Little Rock, Ark —M. W. Egan, Chief of 
the Little Rock Fire Department, together 
with Charles Kramer, the Department Secre- 
tary, and C. J. Wing, are organizing a com- 
pany for the purpose of operating an electric 
fire-alarm system there. It is believed that 
the city will make a contract for the rental 
of the plant until such a time as it is able to 
purchase it. 








Arr Pump AND CONDENSER. 


the engine in questiun be compound con- 
densing, running on two pounds of coal per 
horse-power, or less, it necessarily follows 
that the air pump will be operated by a sim- 
ilar economy. An examination of the en- 
graving will make the operation of air pump 
and condenser quite plain. The spray dis- 
tributes the injection water in such a manner 
that every particle of steam must come in 
contact with the water, and thus effect con- 
densation with a minimum amount of water 
and at the same time heat the overflow to the 
maximum temperature. The opening from 
condenser to air pump is shaped to allow the 
greatest quantity of water to flow through a 
given opening. The pump is made amply 
large to remove the greatest quantity of water 
needed for condensing to the full capacity of 
condenser. The reciprocating parts are coun- 
ter-balanced by means ofa weight in the wheel 
to insure smooth running. As will be seen, 
the air pumpis vertical and single acting, and 
this the builders believe to be the best form to 
avoid airlocks. In fact, the design through- 
out looks to the avoidance of all corners or 
pockets where air can collect and remain. 
This condenser is specially suited to the re- 
quirements of high speed compound engines 
in electric light and power plants, because it 
can be run at a speed independent to that of 
the engine, or it may be attached to more than 
one engine. It is also adapted to be applied 
to existing plants as a saving of fuel, or an 
increase of power on same fuel. The ma- 
chine is made throughout of the best of the 
several] materials; all wearing parts and 





Cincinnati, 0.—Articles of incorporation 
were filed last week by the Western Electric 
Company, of Cincinnati, with a capital 
stock of $10,000, the incorporators being 
Donald D. McDougall, Jobn O. Gardell, 
G. Taylor, E. Woods, Wm. J. Schultz, 
Thomas J. Schamel and Court P. Benton. 


Memphis, Tenn.—The Memphis Electric 
Railway Company applies for the right of 
way for 30 years over the streets and 
alleys of the Taxing District and through 
such private property as to which they may 
acquire the easement or fee for the establish- 
ment and operation of a system of electric 
motor rallway cars and trains for passenger 
purposes. Thomas H. Allen, Jr., E. R. 
Thomas, M. B. Trezevant. J. M. Peters, 
Robert 8. Vivian, corporators. 


Newark, N. J.—The Summer Avenue 
Railroad Company recorded articles of incor- 
poration in the County Clerk’s office to day. 
The incorporators are Theodore Clarkson 
and Richard Coff, of New York; Milton C. 
Quimby, Henry A. Hudson, Henry Ehman, 
Arthur W. Hapley and John Dooley, of 
Newark. The capital is $100,000. The 
object is to construct a double track street 
railroad from the center of Bloomfield 
avenue via Summer and Vernon avenues to 
Lake Meet. The company pledges itself to 
keep proper rolling stock for the conveyance 
of passengers, to give transfer tickets to 
other railroads when lines meet theirs, and 
to use such motive power as the authorities of 
Newark may authorize. 











Milwaukee, Wis.--The ordinance giving 
the Milwaukee Telegraph Company a fran- 
chise was reported on favorably by the Com- 
mittee on Judiciary. 

Indianapolis, Ind —Articles of incorpora 
tion have been filed by the Electric Light, 
Gas Heating and Coke Company, of Jeffer- 
sonville ; capital stock, $100,000. 

Belleville, Ill,—Electric Light and Coal 
Company ; to supply coal and furnish elec- 
tric light and power ; capital stock, $70,000 : 
incorporators, John Brosius, G. W. Knobe- 
loth and John E. Thomas. 

Chicago, Ill.—Union Electric Light and 
Power Company ; to furnish electric light, 
heat and power, and to manufacture electri- 
cal goods ; capital stock, $150,000 ; incorpor- 
ators, Alfred F. Adams, Alvin W. Walkey, 
Joseph F. Barton. 


Springfield, Ill,—Alfred S. Brown, of 
New York, filed a certificate stating that he 
was general superintendent of the Mutual 
Union Telegraph Company when it was 
transferred to the Western Union Telegraph 
Company, February 10, 1883. 


Milwaukee, Wis.—The directors of the 
Edison Electric Illuminating Company, of 
Milwaukee, organized by electing the fol- 
lowing officers: President, Charles’ Ray ; 
vice-president, H. C. Payne; treasurer, C. 
F. Lsley ; secretary, J. H. Tweedy, Jr. 


Indianapolis, Ind.—The National Electric 
Headlight Company, capital stock $500,000, 
was incorporated. The company is for the 
purpose of carrying on the business of manu- 
facturing and selling headlights for locomo- 
tives. The directors are R. F. Pence, H. H. 
Fulton, L. A. Boyd, and Geo. C. Pyle. 


San Francisco, Cal.—The Pacific Auxiliary 
Fire Alarm Company has incorporated for 
general business in fire alarm apparatus and 
supplies. Directors, John I. Sabin, Percy 
T. Morgan, J. C. Cebrian, William G. 
Oliver and F. W. Eaton. Capital stock, 
$500,000, divided into 25,000 shares, of 
which 2,500 have been subs¢ribed. 


Frostburg, Md.—Frostburg Electric Light 
and Milling Company has been organized 
with the following officers: President, 
Thomas J. Price; secretary and treasurer, 
H. B. Colborn ; manager, W. H. Evans; 
directors, D. D. Price and Horace Evans. 
It is expected that Frostburg will ‘ have 
light” in about three weeks time. 


Little Rock, Ark.—A preliminary meet- 
ing was held last week to form a company 
for the building of telephone lines from 
Little Rock to Fort Smith and intermediate 
points on the west, and to Arkansas City and 
intermediate points on the southeast. It is 
proposed to extend the line from Conway to 
Pinnacle Springs and Greenbrier, and also 
from Morriiton to Springfield. 


Elgin, I11.—The Elgin City Electric Rail- 
way Company, which secured the franchise, 
will lay nine miles of track within a year— 
but nothing will be done toward it this fall. 
Bruce Payne, alleged owner of the present 
road, which is three miles in length, has 
been bought out, it is said, for $10,000 in 
cash and $20,000 in stock of the new com- 
pany. William Grate, of Elgin, is pushing 
the enterprise. 


Little Rock, Ark —The Arkansas Terri- 
torial Telephone Company, capital, $50,000, 
was organized here. James K. Perry, of 
Dardanelle, is the president; George M. 
Martin, of Conway, vice president; C. J. 
Lincoln, president of the Bank of Little 
Rock, treasurer; D. R. Wing, secretary, 
and John W. Davis, general manager. The 
company will build at once frem Little Rock 
to Fort Smith, also to Arkansas City and in 





all directions from the main line, 
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We invite correspondence from Electricians, 
Inventors, and the Telegragh and Telephone 
fraternity and those engaged in Electric Light- 
ing, on matters pertaining to electrical and 
scientific subjects, and ali facts of special inter- 
est in connection therewith. 

We extend to manufacturers of electrical 
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any and all facts concerning their business 
which will be of interest to the public. We 
make no charge for publishing news. 

Subscribers can at any time have the mail- 
ing address of their paper changed by sending 
both old and new address. 
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The elocteind’ interests should awoke to 
the fact that a World’s Fair is to be held 
in this county in 1892. 





The State Capitol at Denver, Col., now 
under construction, is to have its legislative 
halls fitted with electric vote-recording appa- 
ratus which, the law requires, shall be the 
system designed and patented by A. G. 
Safford, of Washington, D. C. Safford’s 
plan is to have the complete yea and nay 
vote printed, in type, on a single sheet of 
paper. which can be filed in the legislative 
—. The printing apparatus is actuated 


y push-buttons on the members desks, 





THE INJUNCTIONS SUSTAINED. 


JUDGE ANDREWS’ DECISION IN THE ELECTRIC 
LIGHT CASES. 


Judge Andrews handed down, Tuesday of | 


this week, bis decisiun 


Electric Light Companies’ injuncticns, in 


which he sustains the injunctions, with 
slight modifications, until the cases can be 
tried. 

This is looked upon as quite a victory for 


electric lighting interests. 





The question of how to spell the name of 
that popular metal has finally been decided 
by the company that will have the most to do 
with it in this country, 


in the case of the bee : 
| to the whole electric light fraternity. 


THE EXECUTIVE COMMITTEE 
MEETING AT THE ELECTRIC 
CLUB. 

The meeting of the Executive Committee 
of the National Electric Light Association, 
held at the Electric Club, New York, on 
Friday and Saturday, Oct. 25th and 26th, 
was a gathering of more than usual interest 
The 


| object of the meeting, as stated in the notice 


sent cut by Secretary Garratt, was to take 
action on the imminent danger to high 
tension current interests developed in New 
York, but affecting the whole country. 
There is no doubt that the several deaths in 


| New York from contact with electrical con- 
| ductors, are producing a prejudicial opinion 


and hereafter on all | 


the printed matter of the Aluminum Brass | 
| which seems to be a carefully worded and 


and Bronze Co. there will be but one ‘i” 
in aluminum. We agree with 
num Company, for life is short and ink and 


lower-case vowels cost money. 





the Alumi- | 


in the minds of a portion of the general 
public against electric lighting as a whole. 
It therefore seems to us that the meeting 
was very timely. A resolution was adopted, 
which may be found in another column, and 


thoughtful irstrument. It sets forth the 
whole question in a way that will certainly 
be satisfactory to every electric light man 


| who is not exclusively interested in bringing 


The city of St. Louis may well be watched | 
even in this era of electrical development. | 
By January 1, 1890, every street of the city | 


it it said, 
households will be con- 


will be illuminated, 
candescent lights ; 


by arc and ip- | 


nected with the public service wires, as gas | 


electrical stoves it is 
been 
than 
now 
will 


mains are now tapped ; 
averred have already 
will soon be commoner 
Two street car lines are 
electricity and four more 
year. 


gas stoves. 
operated by 
bewithin a 


Our esteemed contemporary, Progressive 


meeting at Baltimore of the 
Light Association. A number of entertain- 
ing illustrations, relating to the meeting, add 
interest to this issue, which also is the fi 


introduced and | 


| said before, 


about restrictive legislation. 

The Executive Committee deserves com- 
mendation for its action. The situation 
was beginning to look as though electric 
lighting, outside of the electrical press, was 
without advocates, when if the consumers 
were consulted it would be found that they 
one and all want this new and beautiful 
Hluminant, and are not carried away by the 
clamor of an ubthinking public and a very 
much prejudiced daily press. As we have 
let the New York companies 


| perfect their aerial construction and acci- 
Age, issued a very interesting number Octo- | 
ber 15, containing a full report of the annual | 


American Gas | 


first | 


and only gas journal in the world to be _ 
| nel entrance to New York harbor, states 


printed by a gas engine. A very large 
edition of this issue is evidence that the 


gas interest appreciate the enterprise of one 
of its chief representative journals. 


The enterprising West should be on its 
mettle to make a good showing at the next 
meeting of the National Electric Light Asso- 
ciation at Kansas City in February, 1890. 
It has long been claimed by the present few 


Western members that should the Associa- | 


tion mect once in the far West a decided 
increase in membership from among the 
central station men in that section could be 
counted on. We hope to see such a result. 
It can be brought about, no doubt, by the 
persistent work of the members of the Execu- 
tive Committee, all of whom, with three ex- 
ceptions, are Western men. The increase in 
membership at the Kansas City meeting will 
show whether this work was done or not. 





One Frank 8. Gardner, ‘‘ Acting Secretary 
N. Y. Board of Trade and Transportation,” 
has sent out to telephone subscribers circu- 
lars asking contributions of $1.00 a year to 
‘«The Telephone Subscribers’ Association of 
the State of New York.” It may be news to 
a few of the said subscribers to find they are 
members of this ‘‘ Association.” If they all 
contribute $1.00, the secretaries, acting 
secretaries and other hard-working officials 
of this mythical organization, may find the 
emoluments at least commensurate with the 
services required. There are about 7,000 
subscribers in New York City and 3,000 in 
Brooklyn and vicinity, and $10,000 a year is 
a very snug little income. 





Another decision in the storage battery 
suits is published in this issue. The Electri- 
cal Accumulator Company are again 


awarded a preliminary injunction, this time 
against the Julien Electric Company, whose 
batteries are in use on Fourth avenue street 
railway, this city. The latter company 
claim that the decision will only affect a 
few of their cars, and that the method of using 
a paste in the construction of their batteries 
has been discarded. This is the third in- 
junction secured by the Accumulator Com- 
pany and would indicate that there is con- 
siderable value to the claim in the Faure 
patent, which the court had previously de- 
cided belonged exclusively to them, ¢. ¢., the 
application of the active material in the form 
of a “ paste or cement,” 





dents and clamor will soun cease. 


INCANDESCENT LAMPS ON BUOYS. 

A recent report made by Capt. Millis, of 
the Lighthouse Board, in relation to the 
electric lighted buoys at the Gedney’s chan- 


that a year’s service shows that the system is 
a practical success. During the last nine 
months over 220 ocean vessels passed through 
the channel between sunset and sunrise. 
The buoys withstood the heavy storms of 
last September without drifting from their 
positions, and not more than two lamps out 
of six were extinguished at any one time. 
On one occasion a buoy was run down by a 
vessel and entirely submerged without in- 
jury. Some trouble has been experienced 
from moisture getting through the lamp 
sockets and destroying the connections, but 
a new form of lamp has been devised which 
promises to be free from this objection. 

It has been found tbat the life of lamps 
made with red glass globes was much shorter 
than that of the uncolored ones, an effect 
which was attributed to the interception of a 
greater portion of the heat radiated from the 
carbon filament, and lamps with bulbs of 
clear glass are now used on all the buoys, 
lanterns lined with red glass being used to 
produce the red lights. Cupt. Millis notes 
the fact that a building on shore, very near 
the buoys, was twice struck by lightning 
while the buoys and their connecting cables 
were uninjured, and adds, ‘‘It is probable 
that the use of an earth return insures greater 
safety from damage by lightning than it 
would obtain if the circuits were entirely 
insulated.” 


The present autumn marks the establish- 
ment of new courses in e‘ectrical enginecr- 
ing at many of our colleges and institutions 
of learning, following the lead and example 
of those in whose curriculum electricity has 
long occupied an important position. Insome 
instances, in the smaller country colleges, it 
is acknowledged that this action has been 
taken in order to increase the attendance,and 
consequently the revenues, by the drawing 
power of the word electricity. The benefit 
accruing to the student and also to the elec- 
trical industry, where such a course has been 
pursued without special regard to the re- 
quisites of a thorough electrical training, is 
of questionable value. A knowledge of 
electricity cannot become too general, but the 
danger lies in the possibility of an over con- 
fidence and over estimate of ability and 

value, in consequence of which there some- 
times comes a drop, the recovery from which 
is slow and toilsome, 





ELECTRICAL NEWS. 


What is Transpiring in Electrical 
Cireles in the he Leading Cities. 


OUR CHICAGO LETTER. 

Return Call-Box.—Mr. C. G. Armstrong, 
manager of the electrical department New 
Haven Clock Company, has invented and 
patented a new return cal! district messen- 
ger box, which will be placed on the 
market at an early date. The boxes are 
made with from one to 10 calls, each indi- 
cator consisting of a push button on which 
the nature of the call is printed ; the return 
call throws the button back in its former 
position. 

incandescent Lamps.—The Phenix Lamp 
Company report business rushing, and will 
soon increase their force of help. The com- 
pany had some trouble last month on ac- 
count of receiving a poor lot of glass which 
they were not aware of until the goods were 
on the market. ‘‘ Experience being a good 
teacher,” their customers are assured that it 
will not occur again. 

Personal.— Mr. W. L. Candee, treasurer of 
the Okonite Company, paid the REvrew 
office a visit on the 21st inst.—G. C. Bailey, 
of Roebling & Sons Company, met with a 
very painful accident at St. Paul last week, 
while paying a visit to the Cable Company’s 
power house. By a mistep he fell in the pit 
under the tension carriage, and in his efforts 
to save himself grasped a steam pipe, badly 
burning his band and arm. 

The Electric Ciub.—Invitations are out 
for a farewell dinner to be given by Mr. 8 
A. Barton at the Chicago Electric Club, on 
Monday evening, October 28, at 9 o'clock. 
A special meeting of the Club has been called 
by Secretary Kreidler for Monday evening, 
the 28th, asking all members to be present, 
as it is the last meeting at which President 
Barton will preside. 

Electric Railways.—The Sprague Electric 
Company closed a contract to furnish the 
Sioux City Railway Company 15 motor cars. 
Twelve miles of road will be put in operation 
at once. 

Electric Motors.—The ‘‘ C. & C.” Electric 
Company have received three motors which 
will be placed in the new Auditorium 
building, one seven and two five horse-power. 

Sales.— The Excelsior Company have 
closed contract to install a 150 light incan- 
descent machine in tbe Strong City Bank 
building, Strong City, Kans. As aresult of 
the above company’s exhibit at the St. Louis 
Exposition, they have closed contracts to 
furnish motors 70 horse-power in the aggre- 
gate. also two 30 light arc machines. 

Denver, Col.—The Carpenter Electric and 
Storage Company, with a capital stock of 
$2.500.000, has been incorporated in Denver, 
Col. The directors are H. H. Carpenter, of 
New York ; Edward Eddv, Wm. H. James, 
Dennis Sullivan, James B. Grant, Wm. A. 
Johnston and Lewis A. Kent, of Denver. 
The object of the company is to exploit Car- 
penter’s newly-patented storage battery, the 
main feature of which consists in the use of 
plates made of Cerussite, or native carbonate 
of lead, which is moulded into blocks, per- 
forated with small holes and enclosed in an 
envelope of thin sheet lead. The Denver 
parties named own mines which produce 
quantities of Cerussite, for which there has 
heretofore been no demand, and one object 
in organizing an electric company is to 
utilize it. 

Sales.—The Thomson-Houston Co. report 
the following sales for the week ending 
Oct. 25th: ‘*Charles” Block, Denver, Colo., 
800 incandescent lights ; Ottumwa Street 
Railway & Electric Co., 75 are and 1,300 
alternating lights, to be used in connection 
with the street railway recently closed with 
the above company. Gleason & Bailey Mfg. 
Co. report business on the increase. 

Personal.—S. Leach, General Manager of 


the River & Rail Electric Compary of 
Denver, Colo., was in the city Saturday. 
Chicago, Oct. 25, 1889. D. B. D. 


A LETTER FROM MINNEAPOLIS. 


Leonard & Izard.—Mr. Huey, agent for 
Leonard & Izard in the Northwest, reports a 
great increase in business in the past six 
months. The above company are wiring 
business houses for central station lighting 
at the rate of four to five hundred lights per 
week in this city alone. They have also 
contracts for the installation of the follow- 
ing isolated plants, Edison system : Masonic 
Temple, 1,700 lights. This will be a novel 
plant in its way, there being many hidden 
lights, spirals, lamp banks, etc., all to be 
controlled by switches; in fact, in the 
Masonic Ilall proper, it will be a mystery 
throughout. Minneapolis Public Library, 

1,200 lights ; Germania Life Insurance Build- 
ing, St. Paul, 1,400 lights; Northwestern 
Guarantee Company, 3,000 lights ; two Ball 
engines of 100 horse-power capacity each will 
be used in furnishing power for this plant ; 
Fergus Falls, Minn., Insane Asylum. The 
number of lights in this building cannot 
be stated, as many extensions to the build- 
ing are contemplated. The number will 
probably reach up into the thousands. As 
this wil] be largest insane asylum in this 
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country, all lights in cells, corridors and 
wards will be set deep in the ceilings and 
protected by wire screens from the inmates. 
Grand Canon Hotel, Yellowstone Park. 600 
lichts, and nine other large hotels lately 
built in the park. They are wiring the Corn 
Exchange for 500 lights. This will be lighted 
from the central stations. The company 
have placed a number of stationary motors 
lately for running presses, elevators, etc. 
Prominent among the motor sales is one 
of 15 horse-power that will be used in fur- 
nishing power for compressed air baths. 

The Marr Construction Company also re- 
port business rushing and have the follow- 
ing contracts closed : Winona Lumber Com- 

iuy’s saw mills, 400 lights of the Westing- 

,ouse direct incandescent ; Winona hotel, 
;00 Jights, Westinghouse ;_ they have also a 
ontract to wire the Sykes building for 400 

ehts, system undecided. The above com- 
any are the agents for the Standard Under- 

round Cable Company, of Pittsburgh, Pa., 
ud have just closed a contract to furnish to 
he city 58,000 feet of this cable for the use 
if the fire department. From the fact of 

his company having put in upwards of 7,000 
ights in the past eight months, it will be 
cep that Minneapolis takes more interest in 
lectric lighting. 

The Minneapolis Electric Construction Com- 
pany have a new battery invented and 
yatented by Mr. W. C. Thompson, of the 
ibove company. The battery will be called 
he ‘‘ Crescent.” The following points are 
laimed by the inventor: Large carbon sur- 
face, the carbon pole piece extending through 
he glass cover, a perfect contact metal clamp 
surrounding the pole piece. This clamp sits 
on a rubber gasket, as does also the zinc 
holder and the glass cup, so that when closed 
becomes air tight and prevents the creeping 
of salts. 

Local Electric Lighting.—The rapid growth 
of the Minneapolis Brush Electric Light 
Company, and its recent installations of ma- 
chivery, is a matter worthy of note. The 
company havea boilercapacity of 2,000 horse- 
power, and at this writing are supplying 
current to 875 are and 1,200 incandescent 
lights. The latter arerun from the arc circuit 
in multiple series. Four engines are used at 
the power station, prominent amsong which 
is one recently installed. This latter is a 
Reynolds-Corliss triple expansion of 1,000 
horse-power and will drive a Munson belt 68 
inches wide, the largest belt in the world 
used in driving electric light machinery. 
The company have in use 10 boilers using 
oil very successfully as fuel. An automatic 
oiling device is used, the oi] being pumped 
from one point to the shafting and 20 dyna- 
mos now in use, it is then returned by means 
of pipes tothe basement where it is filtered. 
The company have 400 miles of wire on poles 
and are furnishing current to 35 motors, an 


furnishing power to three 1,500 light West- 

inghouse dynamos which are loaded to their 

full capacity. B. A. 
Minneapolis, Oct. 22, 1889. 


OUR WASHINGTON LETTER. 


A Good Showing.—The directors of the 
Eckington and Soldier’s Home Railway 
Company (electric), were recently elected for 
the ensuing year. It is my pleasure to an- 
nounce that the capital city’s first electric 
road has been a success from the start, 
as is evinced from the following figures : 
Total number of passengers carried was 
503,860 ; average Caily number, 
Eckington, the place to which the electric 
road runs, is a little suburban town owned 
by a numberof prominent capitalists. The 
road was established by them for the 
transportation of the residents. Property in 
Eckington has greatly advanced in value in 
consequence. A Westinghouse plant is be- 
ing erected and will supply the town with 

“light. It isa model town as regards electric 
light and power. 

R. R. Tracks.—If the Boston people are 
so well satisfied with their electric railroad 
tracks, with grass between the rails, they 
would be ‘‘ pleased to death” with ours. 
Our tracks are laid on asphalt streets with 
anew form of grooved rail laid ‘‘ flush” 
with the surface. The ballasting is all 
below the asphalt, which isalso laid between 
the tracks so that a person can drive over 
them after dark in any conveyance and never 
know that they are there. 

The World’s Fair.— When Congress meets 
we, of Washington, will unlimber and begin 
our battle for the World’s Fair. There is 
little doubt here of our success. We under- 
stand the noble art of lobbying better than 
our competitors, and will do our best to 
convince the Legislators of the truth of the 
words of a great French writer, ‘‘Zes ab- 
sents ont toujours tort.” 

Electrical Execution.—I lately heard quite 
a novel method for electrical execution pro- 
posed, and since you New York men will 
perhaps be interested I give it for what it is 
worth. The proposition was to stand the 
victim ou an insulated stool and charge him 
up to a high potential from a source of elec- 
tricity. Upon stepping tothe ground a dis- 
charge would take place and produce the 
desired result. G. E. M. 

Washington, D. C., Oct. 26. 





1,505. | 





! 


| 


stroke. 
aggregate of 100 horse-power. They are also | 


OUR BOSTON LETTER. 

An Excellent Choice.—The many friends 
of Mr. Edward Blake, treasurer of the New 
England Electric Company, which controls 
the business of the Sprague Company in 
New England, are congratulating him upon 
his election at Minneapolis as president of 
the Sprague Electric Association. It is the 
opinion of his New England friends, who 
perhaps know him best, that a better choice 
could not have been made. 


Results of the Electric Light Insurance 
Conferences.—As a result of the recent con- 
ferences between the electric lighting inter- 
ests and the Boston board of fire under- 
writers, arrangements are now in progress, 
andwill be completed, limiting the inspection 
expenses in Boston to $4,000 a year. One- 
third of this will be assumed by the Edison 
Illuminating Company and one-third by the 
Boston Electric Light Company ; the remain- 
ing third will be assumed by the board, but 
collections will be made of interested outside 
parties as far as possible. The insurance in- 
terests have been represented during the con- 
ferences by Mr. Osburn Howes, Jr., secre- 
tary of the board of fire underwriters. 

Long Distance Power Transmission.—On 
Wednesday next, October 30, at the annual 
mecting of the New England Cotton Manu- 
facturers Association, to be held at the 
Rogers building of the Institute of Tecb- 
nology, a paper of much electrical interest 
will be read. While the meeting will be 
devoted largely to a consideration of matters 
pertaining to cotton manufacture, cngineer- 
ing and other matters tributary thereto will 
as formerly be made a feature of the gather- 
ings. At the coming meeting Mr. W. 8. 
Kelley, of Lowell; Mass., will present a 
paper on the ‘‘ Cost of Long Distance Elec- 
tric Power Transmission.” At the last 
meeting Mr. Kelley presented a paper cn the 
general question of the use of electric motors 
in mills, and the present paper will be sup- 
plementary in its nature and treating of topics 
pertaining to the elements of cost, in answer to 
practical questions asked by manufacturers 
present at the previous meeting when the 
first paper was read. 

An Electric Engine Exhibition.—In the 
Herald building is shown an electric engine 
which is going to put an entire and sudden 
stop to the electric motor business, that is if 
the statements of the gentleman in charge 
are unbiased by personal prejudices. It is 
made of eight magnets, four at each side 
of the center of an oscillating beam. The 
alternate attractions and repulsions of the 
two armatures convey a motion to the beam 
which is conveyed to the shaft by a friction 
clutch arrangement. Such is the fine adjust- 
ment, according to the exhibitor, that no 
pounding accompanies the oscillation, ,'5 of 
an inch air cushion intervening on each 
An important feature is the uni- 
versality of the motor, so to speak, as the 
inventor states it is immaterial what kind of 
a current is used, alternating, incandeseent 
or are currents being equally good, and 
storage batteries or primary jars being just 
meat for it. Through some inadvertance, 
no kind of current is supplied in the exhibi- 
tion room, but the working of the machine 
is shown by hand power and it will work 
just as well by electricity, again on the 
authority of the disinterested exhibitors. 
The switch for the proper distribution of 
the current is not shown, and for reversing 
the motion a change of the friction clutches 
would probably be necessary, which change 
in street railway practice would necessitate a 
delay of perhaps 15 minutes. However, the 
rapidity and economy of the system would 
doubtless render any little delays of this sort 
unimportant. The stock of the company is 
now selling for eight dollars a share, on a 
par value of ten dollars. The exhibitor 
assured me that it would not sell at those 
figures long, and after a careful study of the 
facts I am inclined to agree with him. 

Electric Lights Now Illuminate the coal 
wharf of E. 8S. Hamblin & Company, and 
vessels unload and discharge as well by night 
as by day. Frank Ridlon & Company fur- 
nished the dynamo and 20 arc lamps of the 
Fuller-W type. 2,000 candle-power each. 
The engine and boiler are of the portable 
type and self-contained. The work of in- 
stallation was done by the Wright Electrical 
Engineering Company. The Wright Com- 
pany is now wiring the public library, town- 
hall and many private residences and stores 
in the town of Winchester, Mass., for in- 
candescent illumination. 

Notes.—The town of Canton has refused 
to reconsider the contract awarding the light- 
ing to the Westinghouse Company.—The 
New England office of the Westinghouse 
Company has installed isolated plants re- 
cently at St. Paul’s school, Concord, N. H., 
and for the Boston Heating Company.— 
The firm of F. E. Pettingell & Company 
received one order last week for 50,000 
pounds of P. and B. line and American 
weather proof wire.—Mr. F. G. Cartwright, 
of the firm of J. F. Barry & Company, who 
have just put in the Watervliet electric rail- 
way at Troy, N. Y., was a visitor at this 
office last week.—The Electric Piano Com- 
pany will open warerooms at 189 Tremont 
street in a few days. T. W.& 

Boston, Mass., Oct. 28, 1889. 





The Electric Light Association on the 
Situation. 


RESOLUTIONS ADOPTED BY THE EXECUTIVE 
COMMITTEE OF THE NATIONAL ELECTRIC 
LIGHT ASSOCIATION RELATING TO 
THE ELECTRIC LIGHT QUESTION 
IN NEW YORK. 


A meeting of the Executive Committee of 
the National Electric Light Association was 
held at the Electric Club, Friday and Satur- 
day of last week. Among the out-of-town 
members present were E. R. Weeks, of 
Kansas City, A. J. De Camp, of Philadel- 
phia and J. F. Morrison, of Baltimore. A 
discussion of the situation in New York City 
and its possibie effect on the electric lighting 
of the country was generally participated in, 
and resulted finally in the adoption of the 
resolutions published below. These resolu- 
tions were sent out by the Associated Press 
and were quite generally published in the 
press of New York on Sunday last, and are 
as follows : 

Whereas, There has been considerable dis- 
cussion of late regarding the possibility of 
successfully operating underground wires 
and successfully insulating overhead wires 
carrying currents, both direct and alternat- 
ing, of the intensity now in use for arc and 
incandescent lighting ; and 

Whereas, It is proper that an expression of 
opinion on this vital subject shculd be heard 
from the National Electric Light Association, 
the object of whose members is to supply 
currents of all electro-motive forces for light- 
ing, heating, welding, telegraphing, and for 
all the uses to which this protean power can 
be applied and whore membersbip, extend- 
ing over every State acd territory of the 
United States, is made up of those actively 
engaged in distributing this power of manu- 
facturing the machines and supplies by 
which it is produced, distributed and utilized ; 
therefore, be it 

Resolved, That the following is the sense 
of the executive committee of said associa- 
tion, now met for the purpose of making 
itself heard by the public and others in 
authority. 

1st. That currents, both direct and alter- 
nating, of the intensity or electro-motive 
force now in use in this and other cities of 
the country, are absolutely necessary for the 
successful and economical distribution of 
electricity for arc and incandescent lighting 
and power purposes, and that to substan- 
tially reduce the electric pressure or electro- 
motive force of the current now in use would 
so increase the cost of electric light and 
power .as to put them out of the reach of 
many of their present consumers and greatly 
cripple the electric light and power indus- 
tries, in which many hundreds of millions of 
dollars have been invested and which has 
become a public necessity. 

2d. That the accidents which Lave 
recently occurred in this city from contact 
with the overhead wires bave been due to 
faulty construction and defective insulation, 
coupled with restrictive legislation and 
divided responsibility, which fur years have 
prevented such comprehensive repairs and 
reconstruction as would have insured safety 
and good service. And, further, that the 
progress in the art of insulation has been 
such that overhead wires carrying direct and 
alternating currents of the intensity now in 
use can be so insulated as to be safe. The 
correctness of our position is shown by the 
fact that alternating currents of five times 
the a of those used in this city for 
electric lighting are operated without acci- 
dent to person or property. 

3d. We deprecate the effort on the part of 
certain electric lighting interests that have 
committed themselves to the use of low 
tension currents to so direct the present 
public discussion as to bring the high tension, 
alternating and direct currents, into disfavor, 
in the hope of benefiting themselves and injur- 
ingtheirrivals We regard the present discus- 
sion as beneficial to the public and the elec- 
tric lighting industries in that it will result 
in bringing more forcibly to the attention of 
the public authorities and the electric illum- 
inating companies themselves the necessity 
of adopting proper rules and regulations in- 
suring the use of wires of good insulation, 
scientific construction ard distribution and 
of a thorough and systematic plan of inspec- 
tion and repair of overhead wires, and 
generally the adoption of such precautions 
(we are confident) can and will insure safety 
to the public as well as to the employés of 
the companies themselves. 

emo 

* * The Utica, N. Y., Belt Line Street 
Railway Company has ordered an increase 
of stock and bond issue for the purpose of 
raising funds necessary to equip the road 
with electric power. Mr. W. M. Clark, of 
New York, has conducted the negotiations 
for placing the bonds, and to him is largely 
due the action of the company in making 
the change to electricity—a change the com- 
pany and its stockholders will never regret. 





PERSONAL, 
Mr. A. R. Foote, in charge of the electrical 
department of the Census Bureau, is in the 
city with headquarters at the Electric Club. 


Mr. M. J. Francisco, of Rutland, Vt., wasa 
New York visitor last week, attending a 
meeting of the Electric Club of the commit- 
tee on legislation of the National Electric 
Light Association. 

The many friends of Mr. Geo. T. Manson 
in electrical circles were probably not aware 
that he had political proclivities, and that 
the prohibition ticket in Brooklyn claimed 
him as one of its representatives. 

Mr. H. C. Sprague, superintendent of 
telegraph for Kansas City, Fort Scott and 
Gulf Railway systems, was a Kansas City 
visitor in the metropolis last week. Mr. 
Sprague had been attending the meeting of 
the Railway Telegraph Superintendents at 
Washington. 

Prof. E. G. Acheson, of Pittsburgh, the 
inventor of the system of producing elec- 
tricity by means of heat—or rather increas- 
ing the electric product by the application 
of heat—was a New York visitor last week. 
Further announcement of what Mr. Acheson 
has accomplished will be awaited with inter- 
est. 

Mr. John A. Barrett, the well known 
electrical inventor and expert, who has been 
for a long time connected with the long 
distance work of the American Telephone 
and Telegraph Company, resigned last month 
and will in future devote himself to his own 
inventions. Mr. Barrett is one of our best 
informed electrical workers in the two 
branches of electrical work, the manufacture 
of cables and of primary batteries. 

Mr. J. J. Carty, of the Western Electric 
Company, has resigned to accept the position 
of electrician of the Metropolitan Telephone 
and Telegraph Company. As New York is 
the greatest city in the Union, it is but proper 
that the best electrical talent should be found 
here, and in securing Mr. Carty the great 
Metropolitan Company has added to its staff 
a young man of much promise whose work 
has ever been progressive and intelligent. 

Sumner I. Kimball, superintendent of the 
Life Saving Service, is the American mem- 
ber of a committee appointed by the Inter- 
national Muritime Conference now in session 
in Washington, D. C., to investigate and 


report upon any plans and devices submitted 
for examination. It is understood that 
various electrical schemes which, their pro- 
moters claim, will lessen the dangers of 
ocean navigation will be brought forward. 


Mr. O. W. Graves, who bas for a great 
many years been one of the attaches of the 
Ansonia Brass and Copper Company, has as- 
sumed the duties of the position held by Mr. 
T. L. Fowler, whose acceptance of the general 
managership of the Aluminum Brass and 
Bronze Company is mentioned elsewhere. 
The electrical fraternity will find Mr. Graves 
an efficient and obliging official, and the wire 
consumer who will trust his order with him 
will undoubtedly be satisfied. 

—_——e@o———_ 

Underground Telephone Work in 

Washington. 

The Chesapeake & Potomac Telephone 
Company is about commencing a job of 
underground construction of a heavier char- 
acter than any it has hitherto attempted. A 
line of subways will be laid from the Wash- 
ington, D. C., Exchange, northward, a 
distance of 2,100 feet, which will contain 20 
separate compartments, 31¢x8 inches, each 
capable of carrying three cables 115 inches 
in diameter. This subway will be made up 
of square terra cotta pipe in three-foot sections, 
each section containing two rectangular com- 
partments of the sizes given. These sections 
are joined together by wrapping the joints 
with coarse hemp sacking saturated with 
asphalt. A large trench will be dug and 
the terra cotta pipe laid in it, four rows 
wide and three tiers high, the different 
layers being separated by a thin layer of 
éarth. On top of the whole will be placed a 
covering of two-inch plank to protect the 
conduits from mechanical injury. The top 
of the subway will be three feet below the 
surface of the street along the greater part 
of the line, but will be deflected to pass over 
and under several large water mains. Man- 
holes will be built at every street crossing. 
The cost of this work will be about $12,000, 
and it is intended as the commercement of a 
system which will] eveniually cover the city, 
and provide metallic circuits for the entire 
exchange service. 
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«"*, An electric spark has been photo- 
graphed by means of a special camera, in 
which the sensitive plate rotated at, it is said, 
a velocity of 2,500 revolutions per minute. 

x", The Telephone Exchange at Denver, 
Colo., was considerably damaged by fire 
last week, and service was discontinued for 
four or five days. The loss amounted to 
about $5,000. 

yy Erie Telephone net earning for July 
and August are reported as $41,600, against 
$33,400 in 1888, an increase of $8,200. 
These figures indicate net for quarter ending 
September 30th of over $62,000. 

»*« The telephone company at Clarinda, 
Iowa, have abandoned their exchange, the 
number of subscribers not justifying the ex- 
pense of maintaining the lines. A. F. Cutter, 
the general manager of the company, offered 
to maintain the exchange if he could pro- 
cure 40 subscribers, but his proposition 
failed. 

»*, There is a scheme on foot to run a 
telephone line from Little Rock, Ark., t 
Pine Bluff, then through to Fort Smith, 
taking in all the principal towns along the 
Fort Smith read as far as Russellville, then 
over to Dardanelle. At Conway it is pro- 
posed to extend the line to Pinnacle Springs 
and Greenbrier, and from Morrilton to 
Springfield. 


= 


»*, A French electrical journal estimates 
that the total length of the telegraph wires 
(including submarine cables) of the world in 
use ut the present time exceeds half a million 
miles. Four-fifths of the land wires are 
in Europe and America. All the submarine 
cables together give a length of 89,050 miles. 
The same journal asserts that the United 
States has a far larger number of subscribers 
to the telephonic exchange service than any 
other country in the world. 





.*. The funeral of Antonio Meucci, the 
friend of Garibaldi, took place last week at 
Clifton, 8S. L., from the old Garibaldi home- 
stead at that place, various Italian societies 
from New York attending. The exterior of 
the house was decorated with the American 
and Italian colors. After a Masunic cere- 
mony the Italian Consul made a short address, 
in which he spoke of the warm friendship 
that existed at one time between Garibaldi 
and Meucci, and referred to the many inven- 
tions of the deceased, the speaker claiming 
that Meucci was the first originator of the 


telephone. 
~_>-——- 


With Care. 
‘*Ts this the telegraph office ?” 
** Vos, siz.” 
‘* Well, here’s a telegram for my wife, but 
don’t send it too quick, she’s got heart dis- 
ease.” —Hvening Sun. 





The New England Telephone and 
Telegraph Company. 

At a meeting of the directors of the New 
England Telephone and Telegraph Com- 
pany, held October 23, a dividend of 75 cents 
per share was declared, payable on Friday, 
November 15, 1889, to stockholders of re- 
cord at the close of business on Thursday, 
October 31, 1889. The transfer book will 
be closed from November 1 to November 
14, 1889, both days included. 

The following is a statement of business of 
the New England Company for quarter end- 
ing September 30, 1889 : : 
Gross receipts for three months ending 

September 30, 1889 
Expenses for three months ending Sept 


3u, 1889 .. ‘ 
Net earnings for three months ending 


$326,180 92 





September 30, 1889.................. ..-- 100,390 73 
Construction for three months ending 
September 30, 1880....... ..........000 56,960 14 


The above figures would indicate that the 
company’s business is steadily improving. 
President Sherwin and his competent staff 
are to be congratulated over the excellent 
result of their work, 


The ’Phone in Europe. 

What is undoubtedly the longest telephone 
circuit on the continent was opened to the 
public last week. The line is from Vienna, 
in Austria, to Leipsic, and every word can 
be perfectly understood and the voice recog. 
nized without difficulty. 

The distance between the two cities by rail 
is something less than 300 miles, but the 
telephone wires, instead of being carried 
along the routes of the railways, where the 
noise of passing trains was found to interfere 
materially with the working of the long dis- 
tance instruments, are strung along the high 

yays, where the results are found to be much 
better ; and the actual distance on these 
routes is nearly 350 miles. 

A strange fact has been noticed in connec- 
tion with this route. While the speaker at 
Vienna is heard with remarkable clearness 
and accuracy at Leipsic and at all points 
along the route, as at Prague ard Dresden, 
a speaker at either of these points is heard 
with much more difficulty at Vienna. 

The electricians of the company are as yet 
unable to furnish a satisfactory explanation 
of this phenomena. Why sounds travelling 
from east to west should be clear and dis- 
tinct, while those travelling in the other 
direction are more or less blurred, remains a 
puzzle. 


—_ >> 

GENERAL ELECTRICAL ITEMS. 

The Thomson-Houston Electric Welding 
Company have made arrangements with 
the Secretary of the Navy to supply welding 
machines for the men-of-war. 

It is estimated that the cost of an elec- 
tric car equipped with motors, necessary 
gearing and two sets of batteries is about 
$5,000, according to the fineness of finish. 

The Navy Department will, in a few 
days, issue specifications for equipping the 
steamship ‘‘ Vermont,” at the 
Navy Yard, with a commercial lighting 
plant. 

Watch springs, piano strings and sim- 
ilar articles have been successfully tempered 
by electricity. The steel is wound on a 
spool, placed in an oi] bath and by the elec- 
tric current kept at the exact degree of red- 
ness necessary for the temper required. 

J. H. B. Latrobe and others holding 
$30,000 stock of the Western Telegraph 
Company, of Baltimore, have sued the 
Western Union Telegraph Company io get 
control of 400 miles of wire along the Balti 
more and Ohio road, from Baltimore to 
Wheeling. 

Electricity, it is said, is now employed in 
India to prevent snakes from entering dwell- 
ings. Before all the doors and around the 
house two wires are laid, insulated from each 
other, and connected with an induction 
apparatus. When the snake attempts to 
enter the house he completes the circuit and 
is killed by the shock. 

The cost of running street 
been carefully estimated, and for the purpose 
of comparison a line running 50 cars is taken. 
Such a line, operated with horses, cost 
$303.75 per day, and with electricity, $68.50. 
The difference in favor of electricity is 
$231.25, or $4.62 per day saved on each car. 

The French Minister of War is mak- 
ing some experiments in electric shooting, 
and intends to arrange so that he can dis- 
charge his guns upon the enemy from un- 
expected places by means of an electric 
current. By placing a battery on a hill, in 


afort, or at the entrance of a defile, it | 


would be possible to shoot from a distance 
or automatically discharge the artillery at 
any precise point of the line of defence. 

M. Henri Pieper, of Liege, has just 
invented a new incandescent lamp of very 
simple construction. It cons‘sts of two hori- 
zontal rods of copper, placed about four 
millimetres apart. A thin pointed rod of 


carbon, placed vertically, rests on the cop- | 


per rods and forms a bridge between them. 


The current passes between the copper rods | 


through the carbon, which it renders in- 
candescent. The copper rods are mounted on 
springs, which cause them to rise slightly 
when the carbon is totally consumed, and 
bring them against two contact pieces, thus 





preventing the rupture of the circuit. 


Brooklyn | 


railways | 
with horse-power and with electricity has | 


Enzmann’s Telephonie Relay and 
Langdon-Davies’ Phonopore. 

Mr. Enzmann, director of the Brazilian 
Telegraph Construction Works, employs for 
signaling longer or shorter emissions of 
rapid alternating currents. Such current 
emission comprises a larger or smaller num- 
| ber of undulations, according as it corres- 

ponds to a dash or a dot. 
| At the sending station Mr. Enzmann uses 
a Special manipulator, provided with a con- 
trivance which serves for the automatic in- 
terruption of the primary current. At the 
receiving station the alternating currents 
traverse the coils of a telephonic relay 
whose membrane registers the signals in a 
special apparatus. The telephonic relay can 
of course be employed with any registering 
apparatus, or else give sonorous Morse sig- 
nals ; the duration of these latter is regulated 
by the duration of alternating current emis- 
sions ; it is short for a dot, and longer for a 
dash of the Morse alphabet. 

Mr. Enzmann has been able to realize a 
considerable economy in the cost of batteries, 
for the current which they supply does not 
circulate in the telegraphic line, but only in 
a local circuit. The batteries, moreover, are 
utilized alternately for transmission and re- 
ception ; in the former case they supply the 
primary current for the induction coil, and 
in the latter they only serve for the local 
Morse. This double utilization of one and 
the same battery is obtained by means of a 
simple switch. 

With a battery consisting of two to eight 
large Meidinger cells, a current can be pro- 
which, thanks to the great sensi- 
tiveness of the telephonic relay, gives very 
good Morse signals on a line of 160 to 300 
The sensitiveness of the 
telephonic relay also cnables us to do with- 
|} out a translator, as we can telegraph directly 
even to long distances. 

The installation of Morse stations would 
be very much simplified if at each station 
one line were reserved exclusively for trans- 
mission and another for reception. Since 
the two operations are not simultaneous, and 
the signals emitted by the sending station 
must be visible at the receiving end, the in- 
stallation becomes a little more complicated. 

The induction key must, therefore, satisfy 
the two following conditions : In the state of 
rest it must insert the telephonic relay in the 
telegraph line, but by depressing the lever 
the relay must be cut out of circuit at the 
same time that the secondary coil is inserted ; 
on the cther hand, the depressed lever must 
close the battery circuit, through the primary 
coil of the inductor, in order to permit the 
production of induction currents, 
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obms resistance. 
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An ordinary key suffices for the solution 
of the first pro-lem. We need only provide 
it with a movable brass lever H (Figs. 1 and 
2), ona piece m; it is pressed against the 
contact ¢ by a spring, and when depressed 
comes to lie against contact a. The two 
springs f, und f,, screwed on the board, serve 
to close the circuit of battery B during trans- 
mission ; fis slightly raised above f,, and is 
beneath a screw g which perforates the lever, 
and whose lower extremity is provided with 
an insulated point. 

When the lever H is depressed, it estab- 
lishes contact between f, and /;, and thus 
closes battery B; after this, H meets a, and 
thus closses the circuit for alternating cur- 
rents. It need hardly be mentioned that the 
| two closing manipulations must follow each 
| other rapidly, or else we could not get a suffi- 
| cient number of alternating currents entering 

line Z. The induction coil J presents no 
particular features of interest. The current 
interruption is effected in the usual way by a 
Wagner hammer. 
The telephonic relay R is represented in 
section and plan in Figs.3and4. At the 
| back is a horseshoe magnet S fixed by means 
of ascrew B, and on which the core of the 
electro-magnet Mis mounted. Opposite the 
| poles of this latter an iron plate Qis arranged 





in such a manner as to enter into vibration 
when the coils of M are traversed by alter- 
nating currents. On the outside of the frame 
will be noticed a small arm 38, forming an 
angle and turning easily round its axis. The 
extremity of this arm rests on the plate () 
and oscillates with this latter. The contact 
between sand Q can be regulated at will by 
means of the small screw q provided with 
screw nut. The contact is naturally less in 
timate during the vibrations than in a stale 
of rest; consequently an electric current 
traversing s and qg will be very much weak 
ened during the vibrations of plate Q, i. ¢., 
during the transmission of a series of alter 
nating currents. All the points are platinized 

In addition to these apparatus and th: 
Morse _X, each station is provided with two 
brass strips a, having three terminals fo: 
fixing the conductors, and with a switch U 
whose arm rests on g during transmission o/ 


a message and on NV during reception. 























Fie. 2. 

The connections are represented in Fig. 2, 
where it will be seen that the Morse M is in- 
serted in the circuit d, d, and that a shunt, 
r is established in which the lever 8 and plate 
Q are placed. The current strength in d, d 
is hereby increased, and this causes the ap- 
paratus X to write as long as the membrane 
of the relay vibrates. 

The telegraphic transmission is as follows: 
At the sending station the arm of the switch 
wis ong. If the lever H is at rest the battery 
circuit is open because /, and 7’, do not touch; 





Fia. 3. 


the current path in this case is from line Z 
over 1, mande, through the coils of relay 
R, and over ¢ and 4 to earth. 

If lever His depressed the circuit of battery 
Ris closed from the positive pole K over 3, 
u, g, the primary coil of inductor J, and 
through the automatic interrupter, 7, 4, over 
9, Fo, ,, and 2, to the negative pole Z, and the 
automatic interrupter enters into action ; but 
as soon as lever H touches contact a the in 
ductor 7 sends alternating currents passing, 
on the one band, through 2, a, m, and ¢t to 
line Z, and, on the other, over y, ¢, and 4 to 
arth. The emission of alternating currents 
lasts as long as 7 remains in contact with a. 
As lorg as the arm wu of the receiving station 
rests on V the battery B sends a local current 
partly through dd and Z, and partly through 
n,q, 8,7. When the alternating currents 
arrive at this station they go from Z over 1, 
m, t, and v, through the coils of relay R, and 
thence over ¢ and 4 to earth ; electro-magnet 
M now causes plate Q to vibrate, and thus 
diminishes the contact between 8 and qg ; the 
current passing through the Morse X is 
hereby considerably strengthened, and the 
apparatus traces an interrupted dash as long 
as H is depressed at the sending station. 
But w can also be allowed to remain on g at 
the receiving station. 

In this case the apparatus J¢ naturally 
cannot art; on the other hand, however, 
relay R will act like a speaker, and the 
sounds emitted are of of the same duration 
as the emissions of alternating currents ; con- 
sequently, R gives for a momentary depres- 
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sion of the key at the sending station a short 
sound corresponding to the dot of the Morse 
alphabet, and for a prolonged depression a 
sound of longer duration corresponding to a 
dash, so that the signals composed of these 
different sounds are as easily read as those 
written on a strip of paper ; the reading by 
ear will certainly involve less trouble and 
jess sustained attention than when the com- 





Fro. 1 
mencement and the end of each signal are 
indicated by a noise in the telephone mem- 
brane, 
Vr. Langdon-Davies’ phonopore presents a 
tain external resemblance with Mr. Enz- 
niann’s apparatus. The aim of the inventor 
ikewise to utilize simultaneously the same 
e for ordinary telegraphy and telephony, 





‘his system differs from Mr. Van Ryssel- 
rghe’s chiefly by the receiver, and the 
incipal drawback of this latter, the gradu- 
electro-magnets, no longer exist. 
irther, instead of ordinary condensers, Mr. 
ivis uses a special apparatus, the phonopore, 
hich consists in principle simply of two 
sulated wires coiled side by side. 

Fig. 1 represents the application of the 
honopore to the line London—Derby ; as 
ill be seen, the phonoporic apparatus are 
laced in derivation on the line ; one of the 
tations was at a distance of 48 km. from a 
legraph office, the other on a shunt between 
PR, and P R, represent the | 
hhonopore receivers, and P 7’, and P 7, 
he transmitters we are going to describe ; | 
he shunts being connected to earth only | 
hrough the intermediary of phonopores, the | 


ng 


wo offices, 












the 


from 


current telegraphic apparatus | 
passes directly to line only producing a | 
charge of these sorts of condensers, a charge | 
which is without effect on the phonopore | 
receivers. 

Fig 2 represents in detail the phonopore | 
st.ti6n of the left extremity, 7, being a | 
sounder or a relay. 

The phonopore transmitter 7’ P consists 
principally of a special electro-magnet with 
three windings ; the first, which is in a cir- 
cuit formed of the key K, a battery P, and | 
a vibrating reed R, consists of a large num- 
ber of convolutions of fine wire connected in | 
parallel. This arrangement is intended to 
diminish, as much as possible, the sparks of 
extra current at the moment of breaking the 
circuit ; the various coils having different 
co-efficients of self-induction, part of these 
extra currents are discharged in the coils 
themselves. 








Fria. 3. 


The secondary circuit of this induction 
coil consists of two wires insulated from one 
another and coiled side by side ; one of the 
extremities of each of these remains free and 
insulated, the other extremity being con- 
nected respectively to earth and to line. It 
is this double insulated wire, forming a con- 





‘enser which constitutes the phonopore. 


When, therefore, the reed R vibrates with | graphing an engineering success, and whom, 


a certain speed, the electro-motive forces in- 
duced in the secondary circuit charge this 
sort of condenser, and give rise to a series of 
electric impulses in the line. The currents 
are naturally too weak, and alternate too 
rapidly to be able to influence the ordinary 
receivers. The receiver or transformer is 
likewise represented in Fig. 2 ; it consists of 
an apparatus sensitive to phonopore currents, 
which, when actuated, breaks the circuit of 
a battery P, and of a relay and its armature, 
which by breaking the circuit of a single 
local battery actuates an ordinary speaker. 

The details of the receiver or transformer 
are shown in Fig. 3. It consists of an 
electro-magnet whose ccre J is continually 
excited by a battery Pin circuit with coil 
A C,a relay and two interrupters 7 V and 
P V, to which we shall refer further on. 

On the same core Jis mounted a second 
core JC, which forms part of the phonopore 
line and receives the electric impulses sent 
from the other station. Under their influ- 
ence a membrane or reed of iron rr, whose 
proper period of vibration is the same as that 





Fie 4. 


of the vibrating transmitter, and which is 
maintained, attracted by the core J, is thrown 
into vibration and comes to touch the con- 
tact 7'V; a sort of hammer is pushed aside, 
so that the contact between the two presents 
a great resistance, as is the case in certain 
phonic calls. 

The current, therefore, decreases in the 
circuit of relay R, the core J being less 
strongly magnetized exerts less attraction on 
the reed 7, which comes to strike forcibly 
against the contacts 7’ V, P V and breaks the 
circuit; the armature of the relay is no 


3 longer attracted and the local circuit of the 


peaker is closed, the latter giving a signal. 
Fig. 4 represents the apparatus of the send- 
ing station. The speed of transmission with 
Mr. Langdon-Davies’ apparatus is said to be 


very considerable. 


ao 


The American Electrical Engineers 
Abroad. 

During the recent visit of the American 
engineers to Europe, in connection with the 
Paris Exposition, they were the recipients 
of many flattering attentions, one of the 
most notable of which was the banquet 
given in their honor, at the Guild Hall, by 
the Lord Mayor of London, on June 13. 
Among the speakers on that occasion was 
Prof. Elihu Thomson, president of the 
American Institute of Electrical Engineers, 
who responded for bis profession. Mr. R. 
W. Pope, the secretary of the Institute, has 
now been kindly favored by Mr. J. Forrest, 
the Secretary of the English Institution of 
Civil Engineers, with a transcript of Prof. 
Thomson’s pithy and graceful speech, which 
we now have the pleasure of printing below : 

Prof.Elibu Thomson: My lords and gentle- 
men, it is my privilege, as the chief officer of 
a young, vigorous and growing organization, 
the American Institute of Electrical En- 
gineers, to express its thanks for the oppor- 
tunities and hospitalities which have been so 
freely and graciously extended to it by our 
English brethren. The electrical engineer- 
ing profession is in facta very recent exten- 
sion, a division of engineering. I need not 
remind the eminent gentlemen here assem- 
bled, many of whom have been far better 
witnesses than myself of the fact, that 
scarcely more than 10 years ago the 
electrical engineer had no part or place 
in the activities of engineering. It is true 
that the telegraphic expert was in a some- 
what restricted sense an electrical engineer. 
It is more true that we have with us one 
whose scientific and mathematical genius 
made the difficult problem of ocean tele- 





therefore, I am quite sure you will agree, 
may be called the father of electrical ev- 
gineers. The name of Sir William Thom- 
son, engineers in general will be prepared to 
honor as the great master who, in addition to 
his numerous labors, has given and continues 
to give the electrical engineer instruments 
which are as his rule and square and com- 
passes. But in him also we find the type of 
the true scientist to whom all truth is of 
equal merit. I can say for the electrical 
engineers of America, as representing their 
Institute, that the present opportunity of 
uniting with the civil, mechanical and min- 
ing engineering professions in celebrating 
the present memorable occasion, and par- 
ticularly in extending thanks for the most 
hospitable and gracious privileges so freely 
accorded to them in England, will be long 
remembered and cherished. We are glad of 
the harmonious relations thus so auspiciously 
established with those on this side of the 
Atlantic who are arrying on work similar 
to our own, the growth and extension of 
which relations cannot but have the most 
beneficial effects on the work itself, but must 
even become a factor in uniting our national 
interests for the general advancement of the 
human race. The work of the electrical 
engineer is in a field of constant expansion ; 
much work has been done, far more remains 
to be done. It is difficult for those unac- 
quainted with the nature of the problems 


presented in a field so new to realize to the 
full the hard-fought battle with difficulties 
and against obstacles resulting in the vic- 
tories thus far achieved. It has been re- 
quired of the electrical engineer that he 
unite the qualities of the mechanician, the 
chemist, the physicist and general technolo- 
gist, with those of patience and tenacity of 
purpese. He has been, as it were, a pioneer 
in a new country, with rocks and fallen 
trees lying in his path. The materials of 
construction alone, with whose properties 
he must be acquainted, cover a vast range of 
available substances and manufactures. For 
confirmation of this all that is required is to 
inspect the stock-rooms of our largest elec- 
trical manufactories. Many materials before 
unknown to trade have been demanded in 
the work. The field of operation is wide. 
Electric metallurgy, telegraphy, telephony, 
are lighting, incandescent lighting, motive 
power transmission and electric railways, 
electric welding, soldering and metal work- 
ing, electric tanning, besides a host of 
otber operations in which electricity plays 
a chief part, now afford scope for the 
activities of the electrical engineer. Who is 
to say where the growth and development 
will stop ? Will we not light our houses by 
electricity, giving light without heat ? Shall 
not the ttme come when we may burn our 
coal, produce electricity in efficient amount 
therefrom, and thus supplant steam engines 
for motive power and dynamos for electrical 
work ? Shall not the great water powers be 
turned to account to propel our railway 
trains, to do our metal work, to light our 
streets and buildings, to run our factories, 
and to effect our chemical operations such 
as bleaching, tanning, and the others ? Shall 
not we even store up power in substances 
possessing high chemical affinities which 
power may be let out or recovered at any 
time hereafter for the uses to which electric 
ity is now applied? Shall we even dare to 
hope that electrical communication on the 
Atlantic may be maintained with our friends 
and dear ones ashore? I believe that these 
things and more lie in the path which the 
electrical engineer of to-day has but begun 
to tread. As one of the oldest and great- 
est of philosophers has said of man, *‘* For 
who shall bring him to see what shall 
be after him,” we can certainly set no 
limit of achievement in this new field; 
we have at last laid hold of the properties of 
the universal ether to do our work, and its 
universal character will no doubt be exemp- 
lified in its applications to such work. Asa 
delicate controller, as a transmitter of ideas 
written or spoken, as a giant mover of 
masses, as a lantern bearer, as a storer and 
carrier of power, as the most powerful and 
yet most delicate chemical reagent, as a 
heating agent under perfect control, and in 
many other ways the ether has been called 
to do man’s bidding, that wondrous agent 
which has place in nature co-extensive with 
nature itself. In these allusions to electrical 
work I cannot forget that to theoretical 
science in England, and to its great leaders, 
we owe much of the growth and develop- 
ment which have led to our beginning, 
feeble as it yet is, of an understanding of the 
nature of electric and magnetic phenomena. 
In conclusion, I join in the beartiest manner 
in the response to the toast in expressing for 
myself and the society which I represent a 
most thorough appreciation of the friendly 
spirit and kind wishes shown. (Cheers). 














..-- The Signal Office has asked for pro- 
posals for 60 miles No. 9 telegraph wire, to 
be submitted before November 4th. 


.... Itis stated that a company has been 
formed to lay a cable from Marseilles to 
Buenos Ayres. It has a capital of 2,000,000 
sterling, with interest guaranteed by the 
Argentine Government. 

..+. The Paw Paw, Toledo and South 
Haven Railway have been enjoined by the 
American Bell Telephone Company from 
using their telephone line for other purposes 
than train dispatching and official business. 

..». At the annual meeting of the Edison 
Phonograph Toy Company, at Portland, 
Maine, officers were chosen as follows : Ben- 
jamin F. Stevens, R. M. Field, Otis R. Weld, 
Lowell C. Briggs, A. O. Tate, J. W. Mcln- 
tosh, Daniel Weld. The treasurcr is Daniel 
Weld, and counsel Clarence Hale. 


.... The Lighthouse Board has awarded 
a contract to John M. Klein, of San Fran- 
cisco, for 12,000 feet single conductor sub- 
marine cable, to be delivered at Astoria, 
Oregon, for $1,980. This cable is to be 
used to establish telegraphic communication 
with Tillamook Rock lighthouse. 

. Superintendent J. A. Brenner and 
Electrician Brown, of the southern division 
of the Western Union Telegraph Company 
at Augusta, are in Savannah, where they 
will have the office of the company remodeled 
and renovated. The work has begun, and a 
general changing around of the office equip- 
ments will be made. 

At a meeting of the stockholders of 
the Columbia Phonograph Company held in 
Washington, October 21st, the following 
named were elected directors for the ensuing 
year: Benj. Durfee, Wm. Herbert Smith, 
Chapin Brown, A. Johns and E. D. Easton. 
The report of the directors congratulates the 
stcckholders upon the payment of the first 
dividend ever declared by a talking-machine 
company. 

Although a postal telegraph system 
has been in operation in England for so 
many years, it is only during the current 
month that facilities for telegraphing money 
have been afforded the country. Now in 
18 of the large cities a money order can be 
telegraphed from or paid at the post office, 
but already there are complaints that no 
saving is effected by the new system. Tele- 
graphing is such slow work in the old coun- 
try, and the mail service is so exceptionally 
rapid, that a letter often beats a telegram in 
a fair race. 

.... The Gould-Tisdale Revolving Sema- 
phore Company, of Boston, Mass., has 
through Major D. T. Everts, of Utica, a 
stockholder, placed two of its signals on the 
Delaware, Lackawanna and Western Rail- 
road near Utica. The signals are intended 
to prevent collisions between trains. One 


signal is situated on the curve where the 
road rounds the hill south of the canal 
branch, and the other is located near 
switches at the West Shore road. Both can 
be seen from either direction for a consider- 
able distance. 


.... The Department of State is officially 
informed that a law has been enacted by 
Chili, to take effect four months from August 
30, 1889, abolishing import duties on ma- 
chines and tools for the use of agriculture, 
mining, trades and industries ; pipes or tubes 
composed of copper, bronze or iron, galvan- 
ized or ungalvanized, knees, joints, ‘‘ Ts” and 
other such necessary articles; iron or steel 
wire, galvanized or ungalvanized, up to No. 
14 inclusive, and copper wire, or insulating 
composition for transmission of electric cur- 
rents; telephonic and telegraphic instruments, 
insulators, iron or steel posts and other special 
parts for telegraphs and telephones ; iron or 
steel for the permanent way of steam or 
horse railways, and for portable railways, 
wheels, axles and felloes of iron or steel for 
railways, and the cars for portable railways 
and iron in plates. 
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* © "Tse 
‘‘Chicago” has one of the most complete 
electrical plants of any war vessel afloat. 


United States man -of-war 


* * Tt is said that Beaver Falls, Pa., will 
have an electric railway 5!4 miles long and 
that a company has already been organized. 


* * During the past week, a marked ad- 
vance has been made toward the completion 
of the electric street car lines in Boston in- 
cluded in the Thomson-Houston contract. 


The McKeesport National Tube 
Works has completed some very satisfactory 
tests of welding by electricity. They claim 
they will soon be enabled to weld the small- 
est and largest pipe by the introduction of 
electricity along the edges of the bent pipe. 


* * 


* * The Hamilten Electric Street Railway 
Company, of Hamilton, Obio, has taken 
possession of the property and road of the 
present street car company. Additional cars 
were put on and, until the council grants 
the franchise asked for, the present road 
will be operated. 


* * Work has been commenced upon the 
construction of an electric plant for the 
street railway system of Bloomington, Ind., 
and Normal,embracingin all about 12 miles of 
track. The building of the power-house is 
under way. The house will be completed 
in 80 days, and the cars will be run by elec- 
tricity by New Year’s day. 


* * The directors of the North Beach and 
Mission Railroad Company, of San Fran- 
cisco, have decided to adopt the electric sys- 
tem upon their road. Ground has already 
been broken, with that purpose. _ It is ex- 
pected that the road will be in operation 
next spring. The trolley system will be 
employed. 

* * The Daft Company is putting one of 
its storage battery motor cars on Mount 
Prospect avenue, Newark, N. J., to replace 
the accommodation bob-tail car that 
served the residents there for several years. 
The car was shipped from the works at 
Marion a week ago, but was first taken to 
Plainfield, where the manufacturers had 
contracted to have one in operation by 
September Ist. 


has 


* * Unquestionably it is in the operations 
of mining and the connected industries of 
metallurgy that electrical appliances are to 
play a part of great importance. Already 
the application of this power has been com- 
menced most auspiciously. The advantages 
of adaptability have already become self- 
evident in connection with mining work. 
Advantageous locations for steam power 
plants in a mining country are infrequently 
convenient to the places where the power is 
to be applied, while, if water-power is avail- 
able, it is rarely so situated as to be of use 
without some sort of power transmission. 
And even when steam or water-power are 
available directly for one or more operations, 
they cannot be made to descend the shaft 
wire or traverse the winding tunnel. The 
contrasts between attempts of transmission 
of power by a line of shafting or wire ropes 
and the simple copper wire which may be 
strung on trees, up hill and down, around 
sharp curves and over precipices at will, is 
so apparent that it must decide in favor of 
the electric method. The current at the sur- 
face may be used to do the drilling below, 
run the cars carrying ore along the drifts 
and tunnels to the hoisting shaft, do the 
hoisting, transport the ore wherever needed 
above ground, run the machinery of the 
milling or concentrating works, and trans- 
port the product to the nearest railway sta- 
tion, besides lighting the mine as brilliantly 
as the sun, while repairing the tools and ma- 
chinery employed in each and every part of 
the establishment. 


* * It is reported that the Boston and 
Revere electric railroad, from Winthrop 
Junction to Crescent Beach, Mass., cleared 
$3,500 above expenses in 75 days last 
summer. 


* * During the three months ending Sep- 
tember 30, 1889, the orders received in the 
railway department of the Thomson-Houston 
Company alone, not including lighting appa- 
ratus or motors for mining or stationary 
work, amounted to 608 motors with an 
aggregate horse-power of 8,455, and genera- 
tors for railway work aggregating 4,710 
horse-power. This is at the rate of 52,660 
horse-power per year in railway motors and 
railway generators alone. During the first 
15 days in October the railway orders have 
aggregated 170 motors (horse-power 2,550) 
and 1,200 generator horse-power or a total 
motor and generator horse-power of 3,750, 
which is at the rate of 90,000 horse-power 
per year. 

* * The rapid transit electric railway 
which extends from the city line at Pitts- 
burgh, Pa., on Mt. Osiver to Whitehall, 
connecting with the St. Clair electric rail- 

yay, which runs from Mount Oliver 
South Thirteenth and Carson streets, will 
have a new line over the Birmingham pike 
to South Eighteenth street, to Mary, to South 
Seventeenth, to Muriei, to South Tenth, 
across the Tenth street bridge to Second 
avenue, to connect with the Second avenue 
electric road to the exposition. The com- 
pany has secured right of way over the 
bridge. A second new branch of the rapid 
transit electric road will be built from the 
city line to the Twenty-second street incline, 
and connect at the foot of the plane with 
another branch. 

—_—_o = e _ __. 
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In Favor of the Electrical Accumulator 
Company. 

The above company bas just been granted 
an injunction against the Fourth Avenue 
Street Car Company and the Julien Electric 
Company, by Judge E. H. Lacombe. The 
electric cars on Fourth avenue are not run- 
ning this week. The decision is as follows: 

The question wh«ther or not the battery 
plates used by the defendants are: infringe- 
ments of the first claim of complainant’s 
(Faure) patent—as it stands after filing of 
the disclaimer—is to be determined in view 
of the construction given to that patent by 
Judge Coxe in the action brought by the 
complainant against the Julien Electric Com- 
pany. Under that consiruction what Faure 
discovered was the applicution of the active 
layer ‘to the supports (electrodes, plates 
or grids) in the form of a paste, paint 
or cement, prior to their immersion in 
the battery fluid.” After hearing the 
testimony as to the experiments of Brush, 
and the other proofs to the prior 
state of the art, which are again pre 
sented on the present motion, Judge Coxe 
found that the invention was one of more 
than usual merit, and allowed plaintiff to 


as 


file a disclaimer, which should save him 
what he discovered. 
Defendant’s plates have been made in 


either of three ways: 

ist. By the use of an active material con- 
taining over 10 per cent of fluid. This they 
concede to be a paste and assert that they no 
longer use it. 

2d. By mixing the dry powder with about 
two and a half per cent. of the fluid, and 
then applying the mixture to the plates or 
grids under hydraulic pressure. The mix 
ture before application does not present the 
appearance of an ordinary paste, but when 
it is subjected to high pressure and the 
particles of the powder and of the fluid are 
thus extended or brought into closer contact, 
there ensues either molecular or chemical 
action which produces what is known as 
setting—the particles of the mixture adher- 
ing to each other and cohering to the grid. 
To the production of this action the fluid is 
apparently an indispensable agent ; no other 
satisfactory reason for its use is shown. 

Whether or not a mixture of dry powder 
with two and a half per cent. of fluid isa 
paste while in the mixing tub, it seems to be 
a true paste at the moment of application— 
its components are substances by whose com- 
bination a paste may be formed and such 
mixture acts as a paste does. 

3d. Defendants also force an _ abso- 
lutely dry powder into the interstices of 
the grid by hydraulic pressure. While 
the particles of the powder, thus com- 
pacted together, are still in place the grid is 
moistened with the fluid, either by brushing 
it over or by applying it to a carpet saturated 
with the fluid, first one side and then the 
other being laid for a moment upon the 
carpet. Sometimes it is also dipped momen- 
tarily in a bath of the fluid. The result of 


these processes (or either of them) is a satu- 
ration of the powder ; the percentage of fluid 
in the mixture thus formed is not stated, but 
it is probably considerably higher than the 





two and a half per cent. of the second mix- 





ture. The mixture thus formed on the grid 
hardens in a few seconds, apparently going 
through the same process of setting as when 
mixed in the other methods. The defend- 
ants claim that this last process is the same 
as that used by Brush in the experiments 
proved in the former case, and that, there- 
fore, it is still open to them despite the 
affirmance of the first claim of Faure, as 
modified by the disclaimer. They contend 
that all Faure did, which Brush did not, 
was to mix his paste before he applied it 
to the plate at all. This, however, seems 
too narrow a construction of Judge Coxe’s 
opinion. If that is all that Faure invented, 
is is difficult to see in what respect his dis- 
covery merited the encomiums passed upon 
it in the opinion. What Brush did was to 
immerse a plate coated with dry material not 
only into fluid, but into the very fiuid in 
which it was forthwith and without removal 
therefrom, pnt to use as a battery plate. If 
such immersion of Brush’s dry material in 
the battery fluid did not form a paste because 
the electrical action to which it was subjected 
prevented its setting (which is what com- 
plainant claims), Brush’s experiments did 
not anticipate Faure, who did discover the 
use of paste. If such immersion of Brush’s 
dry material did form a paste it was formed 
after and not before the immersion of the 
plate in the battery fluid. Complainant’s 


patent, however, covers any case where the |- 


form in which the layer of active material 
is applied is that of a paint, paste or cement, 
the application of such paste, paint or cement 
being completed so as to leave the plates 
ready for use ‘‘ prior to their immersion in 
the battery fluid.” Whether the paste is 
compounded in the mixing tub or on the 
surface of the grid seems immaterial, if the 
paste, etc., is, in fact, formed and that pro- 
cess completed before immersion for battery 
purposes. 

The Brush experiments, however, would 
no doubt cover the defendant’s fourth method 
as described by their witnesses, viz: where 
a perfectly dry powder is compacted upon 


| the grid by a hydraulic pressure, and no 


fluid is added until the plate goes into use in 
the battery. 

Order accordingly. 
October 25, 1889. E. Henry LACOMBE. 
— 

Magazine Fuse Box. 

A very ingenious device for renewing a 
safety fuse has been gotten up by Mr. W. 8. 
Hill, of Boston, well known as an inventor 
and manufacturer of electrical apparatus of 
all kinds. The accompanying illustration 








shows the magazine fuse box, which must 
commend itself to every one who has at- 
tempted to replace a fuse metal while the 
is on the circuit. 


current The fuse boxes 








HILL’S MAGAZINE FUSE BOX. 


connected with the alternating system are 
usually placed outside the building and are 
oftentimes difficult to get at, and if a fuse is 
lost after the time for lighting up, it is not 
an agreeable duty to reach the box in the 
dark, especially on a stormy night, to re- 
move the cover of the metal box and replace 
a fuse in the ordinary manner. 

With this fuse box it is not necessary to 
touch the box or any of the metal parts; by 
turning the insulated knob one-fifth of a 
revolution, a new fuse metal is brought into 
circuit, and this can be repeated five times 
with one charging. The magazine consists 
of a pair of disks of insulating material 
mounted on a shaft, each disk having five 
brass screws with long projecting heads; 
the fuse metals span the space between the 
disks, and are secured by and in electrical 
contact with a screw in each disk. Two 
springs, which form a part of the circuit, 
bear on the heads of the screws so as to 
make a continuous circuit through the 
springs and the fuse metals. The springs 
are curved to conform to the screws so as to 
give a large contact surface. 

The magazine is refilled by removing the 
cover of the box (the illustration shows the 
box without cover), then raising the springs 
to a perpendicular position, when the maga- 
zine can be removed and replaced by one 
that is full, and the empty one may be filled 





at leisure. 


Exhibits at the American Street Railway 
Convention at Minneapolis. 


On the ground floor next to the main ex. 
hibit hall the Short Electric Railway Com- 
pavy of Cleveland, Ohio, had on exhibition 
a Bemis truck equipped with two 15 h. p, 
Brush motors. The company claims that 
with their motors there is less wear on the 
gearing than in any system in use, Owing to 
the size of the armatures which require a |ess 
number of revolutions to reach the desired 
speed. The motor fields are incased in shects 
of copper to prevent the discharge of st:tic 
electricity. The controlling stand is in con- 
nection with the motors by means of wire 
cables which operate a reverse lever that 
controls the brushes. The trolley, which isa 
great feature of this system, is on a revolviig 
base and has sliding contacts throughout. |n 
the sliding shoe which makes the cont:ct 
with the overhead wire a ‘* wearing strip ” is 
placed which, when worn out, can be replaced 
at the cost of three cents and will stand tie 
wear for 1,000 miles. Every motor is 
equipped with the patent wooden web nois 
less gearing, a long life of which is guaray 
teed by the company. 

In the rear of the base ball grounds, about 
two blocks from the West hotel, the Sprag 
Motor Company had caused to be built « 
sbort piece of track on which was placed a 
16 foot narrow gauge car which was equipp« | 
with two 15 h. p. Sprague motors. 

The car was built by the Pullman Pala: 
Car Company, and is one of a number th: 
is to be shipped to the Tacoma Railway au: 
Motor Company, of Tacoma, Wash., whe: 
the Sprague system will be used. 

The above was in operation during th 
Convention, and demonstrated the man) 
superior points electricity possesses over al! 
other power. 

The St. Charles Car Company exhibited 
one of their cars op a short track built fo: 
that purpose in front of the hotel. In d¢ 
sign and finish this car was the ac.ne of pe: 
fection, finished inside with carved mahogat) 
and with all modern improvements, and wa: 
greatly admired by all. 

The Adams & Westlake Company, ot 
Chicago, Ill., occupied a space in the Exhibit 
Hall, in which was shown headlights, cente: 
lamps and gongs for electric cars. 

A large number of railway men, accom 
panied by Sprague representatives, took a trip 
from Minneapolis to Stillwater with the in 
tention of inspecting the Sprague railway at 
that point. In many respects the road is 
truly a wonder, as the grades are numerous 
and great, one in particular that has a raise 
of 200 feet in 2,300. Seven cars are operated 
ou this line, which is five miles in length. 
In the past it has been found impossible to 
operate a horse car line over this same 
territory successfully, but the successful 
operation of the electric line demonstrates 
tbe fact that it can be used under most any con 
ditions. In view of the above, much wonder 
and admiration was expressed when the cars 
went up the steepest grades so easily. It is 
a fact worthy of note, that the same style of 
motors are used on this road that are used 
ina certain Southwestern city where, it is 
claimed, that electric railways are not a 
success. 

STREET RAILWAY CONVENTION NOTES. 

The Short Electric Railway Company en- 
tertained visitors in the reception room on 
ground floor. 

The Sprague Electric Company head- 
quarters were on parlor floor. 

The Thomson-Houston Company were 
represented by T. P. Bailey, Chicago ; F.C. 
Todd, St. Paul; and Norman McCarty, of 
Boston, with headquarters in Room 114, 
parlor floor. 

Mr. J. H. Shay, of the Munson Belting 
Company, was at the West during the Con- 
vention. 

G. C. Bailey, representing Jno. A. Roeb- 
ling’s Sons Company, spent the week at the 
Vest. 

Wm. Hazelton, of Chadborne & Hazelton, 
Philadelphia, Pa., was among the Sprague 
representatives. 

Mr. 8. Mitchell, representing the North- 
western Electric Supply and Construction 
Company, of Seattle, was present. 


r 





——_ oe 
The Duluth Electric Company, Du- 
luth, Minn., have ordered two new incan- 
descent dynamos, each capable of furnishing 
500 lamps. This addition will bring the 
total number of incandescent dynamos up 
to five, with a capacity for 2,500 lamps. The 
company has 200 are lamps, light for which 
is supplied by seven dynamos. The great 
demand for electric light in Duluth has made 
it necessary for the company to extend its 
station 40 feet on the west end, thus nearly 
doubling its room. Earth is being exca- 
vated for two new boilers, 65x18, which have 
recently been purchased. They are of Otis 
steel, have Butman settings and are exact 
duplicates of those in the Imperial mill. 
This will bring the total number of boilers 
up to five. wo large engines will be 
needed in addition to the two now used, but 
a decision as to the make has not been 








reached. ~ 
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Universal Gas Lighting Company. 

The system of the Universal Gas Lighting 
Company, as shown in the accompanying 
cut, is an exceedingly simple one, requiring 
no specialized apparatus except the burner 
itself. One side of the battery or source of 
power is grounded, and the other terminal 
carried any distance to a convenient switch- 
ing station. From this, as shown by the 
cut, run out for each circuit of burners 
two wires, which may be separated or 
joined as a double insulated conductor. The 
one wire is for turning on and light- 


ing the gas and the other for ex- 
tinguishing. By an automatic arrange- 
ment in the burners themselves, they 


can be on but one of the circuits at a time, 
ind as soon as the gas is lighted they become 
disconnected from the lighting circuit en- 
tirely and are thrown over on the circuit for 
extinguishing, and the same happens vice 

rst When the burners are extinguished. 
in this the burners are perfectly indepen- 
lent of each other, being joined in multiple, 
ind should any injury be received by one 
the others would not be affected. If any 
burner should fail to work it would be im- 
iediately evident at the switching station, 
for upon breaking the circuit at the switch, 
there would be a slight spark, and the pres- 
nce of the spark prove that all the burners 
ive not turned themselves off from that cir- 
uit and on to the other. The number of 
urners that may be placed upon one circuit 





only limited by the number of amperes 
iven by the source of current. But experi- 


nce and economy of plant seem to indicate | srowing business. 


the country for the new long distance incan- 


descent system lately perfected by Mr. 
Brush. The real estate of the company, 
consisting of seven acres of land and exten- 


sive buildings located in a populous part of 
the city of Cleveland, is believed to be worth 
a very large percentage of the cost of the 
whole property. 

‘** The company owns the largest and most 
valuable carbon works in the world, and 
being already engaged in the manufacture of 
railway apparatus, will be of great assistance 
in the railway work of the Thomson-Houston 
Company, in which the latter company is 
now about six months behind its orders.” 
~_>- 








The Electric Light Plant at Haverhill, | 


Mass. 

Mr. L. H. Rogers, the New England rep- 
resentative of the Brush Electric Company, 
reports the securing of an important lighting 
contract in the vicinity of Boston. About 
tive years ago the Thomson-Houston Blectric 
Company organized a company and installed 
apparatus in Haverhill, Mass. The Haver- 
hill Company was run under the auspices of 
the Thomson-Houston Electric Company for 
a few years, until they sold out to local 
capitalists in Haverhill. 

During the early summer of the present 
year it was decided to purchase alternating 
apparatus to mect the demands of their 
A committee was ap- 


—— Work has commenced on the electric 
light plant at Eufaula, Ala., and will be 
pushed to an early completion. 

—— It is expected that the Rockville 
(Conn.) Electric Light Company will have 
their machinery in place and lights in opera- 
| tion in about six weeks. 

—— The Brooklyn Electric Light and 
Power Company, Brooklyn, N. Y., which 
has secured the contract for the placing of 
their lights on all the elevated lines of rail- 
| road in that city, have commenced opera- 
| tions on the Broadway line. 

—— The New Bedford Gas Light Com- 
pany, of New Bedford, Mass., has installed 
a new 50-light arc dynamo and has a 500 in- 
candescent light dynamo. The two electric 
| light companies in that city are doing a ver, 
| large business and competition is so sharp 
| between them that they may in a short time 
; consolidate. 





—— Favorable progress is being made in 
the construction of the electric light plant of 
the Vermont Marble Company, at West Rut- 
land, Vt., and the workmen are now en- 
| gaged in wiring the quarries. This is some- 
what slow, as it is difficult to select just the 
right location for the lights not only to light 
the most surface, but so they will not be in 
| danger of being shattered when the rock is 

blasted. 












Lighting Cir 
Curt. 
a 2 Extinguishing 


Circuit. 








Tue Down’s 


that the best arrangement is in circuits of | 
about 50 burners each. If there are a| 
number of circuits in this way coming into | 
the switching station, the battery circuit can | 
be thrown upon first one and then the other | 
of these in rapid succession, as the current is | 
only needed for about 30 seconds on any one 
circuit, so that the question of time is not 
important. 

The burner itself is constructed upon the 
most proper mechanical principles, and is the 
result of nearly a year of thorough practical 
testing and experimenting. The only spring 
parts are those shownin the cut, and the 
brushes of the commutator. The latter are 
made of spring silver, and the upper spring 
shown in the cut is of the same material, so 
as to provide against any deleterious effects 
of the matter or change of temperature. The 
coils are waterproof, and all connections are 
thoroughly insulated with mica and rubber 
or fibre. The gas-valve is a taper valve 
which will thus be always tight; and 
throughout the burner is made of the best 
materials. 

2 = e—___—__ 
The Thomson-Houston Purchase of the 
Brush Company. 

The Boston News Bureau, in its financial 
circular, has the following concerning these 
two great companies : 

‘*The Thomson-Houston experts have re- 
turned from an examination of the property 
of the Brush Electric Company, of Cleve- 
land, O., which was found to be much more 
valuable, and its affairs in a more prosperous 
condition, than had been supposed. It has 
a large number of unfilled orders and is 
running its factory extra time. 

“Its mining department is exceedingly 
active, the large and successful installation 
at the Calumet & Hecla mine having been 
followed by extensive contracts in other 
directions. There is a demand from all over 
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pointed by the board of directors to inves- 
tigate the different alternating systems. 

Mr. Rogers has just succeeded in securing 
a business contract at a fair price, and a 
1,000-light new Brush alternating dynamo 
will be installed in the Haverhill Electric 
Light Company’s station immediately. 

This is a great victory for the new Brush 
alternater, and its future success seems 
assured. A number of purchasers in and 
around Boston are waiting for the arrival of 


this new Brush machine in order to see if 
the claims made for it can be fulfilled. As 
Charles F. Brush has a reputation of never 
having produced an imperfect machine or 
piece of apparatus, the new alternater will, 
without doubt, be equal to al] the claims 
made for it. 

Mr. Rogers promises quite a time at Haver- 
hill when the new dynamo starts up, and a 
detailed account will then be given. 





In Preparation. 

‘‘Looking Ahead; and How to Get 
There,” is a new work by Allen R. Foote, 
author of ‘‘Economic Value of Electric 
Light and Power.” It is a philosoph'cal 
discussion of economic principles for the 
guidance of the readers of ‘‘ Looking Back- 
ward,” and will be issued soon. 

—— The Queen City Electric Light Com- 
pany, of Gadsen, Alu., write us that they 
hung an incandescent lamp (Sawyer-Man 
make) above an engine July 4, 1888, which 
has been in use regularly every night since, 
468 nights in all, averaging 12 hours a night, 
which equals, up to October 15th, 5,616 
hours. The lamp, our correspondent states, 
still gives a good light, 
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Gas Lamps. 

—— The White River State Company, of 
Clarendon, Ark., proposes putting in an 
electric light plant for their works. 

— The Electric Light Company, South 
Bend, Ind., have ordered new machinery 
preparatory to the extensive lighting of the 
city. 

—— Incandescent electric lights are popu- 
lar in Macon, Ga. Manager Watson, of the 
Thomson-Houston electric light station re- 
ports that the demand is growing and that 
there. are now orders for 300 more lights 
than the plant can supply. 

—— The Thomson-Houston Electric Com- 
pany reports the following sales of arc 
apparatus: Fremont, Ohio, 50; Portsmouth, 
N. H., 30; Grand Rapids, Mich., 50; Rut- 
land, Vt., 35; Belle Plaine, Iowa, 20; 
Johnstown, Pa., 100; Watertown, Wis., 50; 
Woburn, Mass., 50; Chicago, Ill., 50; 
Chelsea, Mass., 50; Ft. Scott, Kansas, 70 ; 
Dayton, Ohio, 50; Mason City, Iowa, 35; 
Jersey City, N. J.. 200; Germantown, Pa., 
50; Worcester, Mass., 50; Philadelphia, 
Pa., U. 8. Co., 50; Rome, N. Y., 50. 

—— The increase of the number of elec- 
tric light plants in towns and cities along 
both shores of the Hudson River is rapidly 
making the river at night a brightly illu- 
minated marine highway, and pilots of 
steam boats of the night lines are well pleased 
with the situation. 
high on a cloudy night you can see the re- 


is only 17 miles from 
sight is very clear between the two places, 














| the kind desired by the public. 


When the clouds run | 


flections from the towns and cities lighted | 
by the electric lights — 16 miles. Yonkers | 
ew York, and the | 
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— The Anniston Gas and Light Com- 
pany, of Anniston, Ala., will have its new 
system of electric lighting in operation at an 
early date. 


— 
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—— The Standard Electric Light Com- 
pany, of Whitefield, Vt., are putting in a 
100-light machine and incandescent lights 
for the Browns Lumber Company. 

—— The contest over the public lighting 
of Lynchburg, Va., resulted in the award of 
the contract to the Schuyler Company for 
200 arc lamps at 26 cents each per night. 

~— The new electric light works are now 
in successful operation in Lee, Mass., and 
the light gives excellent satisfaction, the 
change from the old kerosene street lamps 
being especially noticeable. 

— Camden, Ark., is to have a very 
complete system of arc and incandescent 
electric lights, operated by the Thomson 
Houston Company. The contract has been 
signed and makes provision to have lights in 
operation by December 15th. 

—— In the hotel Bernina, at Samaden, 
which is completely fitted up with electric 
light appliances, the cooking of the estab- 
lishment is now frequently carried on by 
means of electrical currents. 

—— The Louisiana Electric Light and 
Power Company, New Orleans, has reorgan- 
ized, and its plant will be greatly enlarged. 
Work on improvements will commence at 
once. The Fort Wayne Jenney Electric 
Light Company, of Fort Wayne, Ind., will 
furnish the machinery. 

—— The city council of Harrodsburg, 
Ky., has accepted the propositi._n of the 


Harrodsburg Electric Light Company to fur- 


| 10 years at $1,200 per year. 


nish that town with light for a term of 
The com- 
pany will furnish the town with 60 lights, 


| each 25 candle-power, at $20 per light, and 
| agree to furnish others at the same price as 





| pany will be used. 


| they are needed. 





The electric light company at Tur- 
ner’s Falls, Mass., has ordered a Thomson- 
Houston dynamo for incandescent lights to 
be introduced. The power to run it will be 
furnished by the wheel set by the Turner’s 
Falls Company for the present arc lights, 
while power for the latter will be furnished 
by the Montague mill. 

—— Some of the citizens of Chicopee, 
Mass., are agitating the question of lighting 
the Connecticut River bridge by means of 
electricity. The Chicopee River bridge is 
now lighted with gas, but that is not en- 
tirely satisfactory, and electric lights may be 
substituted. The Connecticut River bridge 
is about a quarter of a mile long and isa 
covered bridge. 

-—-— The new boiler for the Manchester 
Electric Light Company, Manchester, Conn., 
has arrived, with those they had _ before 
making over 600 horse-power. The com- 
pany have arranged for an alternating dy- 
namo for incandescent lighting that will 
supply 1,000 lamps, which will be set at once 
in readiness for operation on the arrival of 
their new 500 horse-power compound engine. 

— Barnesville, Obio, is to have the 
electric light, a contract having been agreed 
on with the Fort Wayne Electric Company. 
The Slattery induction system of this com- 
The Hnterprise, of that 
city, makes the excellent suggestion that the 
gas company there purchase the plant and 
run it in connection with the other illumin- 
ant. The wise gas man is he who realizes 
that his business is furnishing light and of 
Col. F. O. 
Richards, of Lebanon, Ohio, represents the 
Fort Wayne Company in the above contract. 
Among the towns in Ohio that have lately 
put in this light are Salem, Lebanon, Picka- 
way, Letonia and Columbiana, and all are 
well pleased with it. 
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The 
Company report the following among 
recent orders for compound engines : One 
35 horse-power ; three 50 horse-power ; five 


Westinghouse 


65 horse-power ; two 100 horse-power ; one 
125 horse-power; seven 150 horse-power ; 
seven 200 horse-power ; one 250 horse-power. 
Total, 27 engines, aggregating 3,535 horse 
power. 

The Pond Engineering Co. are 
furnishing three 50 horse-power boilers for 
Kansas City, complete with Standard rock- 
ing grates, etc. They are supplying the 
Vine Street Electric Railway line, whose 
power plant they putin, with belting and a 
Tracy oil filter, and the Security Building, 
Kansas City, with the Pond Engineering 
Company’s feed pump and receiver. The 
three-quarter million gallon pumping engine 
for Taylorville, Il., has been set up and 
will be tested in a few days. 

The American Electrical Works. 
—This popular wire manufacturing com- 
pany, of Providence, has issued a beautiful 
specimen of the printer’s art, accompanied 
by a Japanese talisman, which the friends 
who receive will be glad to have as a pocket 
piece. These lucky coins, it is stated, were 
secured through a Japanese friend who is in 
this country investigating electricity, and 
who got them from that famous magician, 
Ko-Ko. They are sent out with the wish on 
the part of the American Electrical Works 
that their magic power may increase in the 
possession of each honored recipient. 

The Sprague Electric Railway 
and Motor Company report two new 
contracts closed during the last week for 
electric railway equipment in Nashville, 
Tenn. One of these is for the South Nash- 
_ ville Street Railway Company, and the other 
contracting street railway company is the 
Nashville and Edgefield Street Railway 
Company. Each of the contracts with these 
companies calls for the complete equipment 
of 10 cars, with the Sprague improved elec- 
tric street railway motor, making a total of 
20 cars which will be soon in operation in 
the city of Nashville upon the Sprague elec- 
tric railway system. All the latest improve 
ments and devices used by the Sprague Elec- 
tric Railway and Motor Company upon their 
latest roads will be installed here, and the 
equipments will be first class in every 
respect. 

The Thomson-Houston Electric 
Company, of Boston, during the past 
few weeks has completed the electrical 
equipment of a number of street railways, on 
which the electric cars are now in daily 


operation. Among them are the following : 


Cars. Miles, 
Central Railway, Peoria, Il.... .. .... 15 10 
Citizens’ Electric St. Ry., Decatur, Ill.. 4 5 
Metropolitan St. Ry., Kansas City, Mo. 4 5.40 
Omaha Motor Ry., Omaha, Neb.... . 26 10 
Ottumwa St. Ry., Ottumwa, Ill........ 4 5 
Quincy St. Ry., Quincy, Mass....... 4 5 
Richmond St. Ry., Richmond, Ind. .... 6 4 


The company has also closed the follow- 
ing important contracts : 


Cars. Miles. 
Albany City Ry., Albany, N. Y. ....... 32 14 
City Elec. St. Ry., Nashville, Tenn..... 6 3.61 
Kearney St. Ry. Co., Kearney, Neb..... 2 8 
Macon City & Suburban Ry. Co., 

Oe ES SE ee ee ee 7 4 4 
Metropolitan St. Ry., Toronto, On 2 3 
St. Paul City Ry. Co., St. Paul, Minn... 20 51 
St. Paul & Minneapolis Ry., St. Paul, 

PE. cnx pvessle taviem \0anes soe oon 20 
Union Depot Ry., St. Louis, Mo .. 30 10 


A contract has been recently closed for an 
electric railway at San Jose, Cal., which is 
the first Thomson-Houston road in the State. 
As one electric railway has already failed in 
this city, the selection of another was not 
made without careful investigation, which 
resulted in making the contract with the 
Thomson-Houston Electric Company. Orna- 
mental double bracket iron poles will be 
used, and nothing will be left undone in 
making the road a model one in every 
respect. 





The National Carbon Company. 
—Tke American International Congress, 
while in Cleveland, visited the works of the 
National Carbon Company, and were pre- 
sented with a neat little souvenir prepared 


for the occasion, giving some interesting | 


data concerning the manufacture of carbons. 


W. R. Ostrander & Co.—This com- 
pany has just issued their new illustrated 
catalogue describing their system of speak- 
ing tubes, electric call bells, burglar alarms, 
electric gas lighting apparatus, etc., a field 
with which they have been identified for 
many years. Their old factory was in- 
adequate to meet the large demand for goods 
and has been enlarged, and they are now 
enabled to fill orders promptly. 

The Westinghouse MachineCom- 
pany report the following orders received 
in the month of August, 1889, viz: 

23 Junior Engines. ane 


630 H. P 
35 Standard Westinghouse Engines...... 1,350 “ 
22 Automatic Compound Engines. . . 2,055 





80 
be 
mentioned the following : 
Omaha and Grant Smelting and 
Refining Co., Omaha, Neb... . 
United Gas Improvement Co., 


65 H. P. Comp 


Philadelphia, Pa.... . ...... 80 
Allegheny County Light Co 
Pitteburgh, Pa .......... —_— 
Sawyer-Man Electric Co., New 
eR rrr eee 125 ‘ 
Pocassett Manufacturing Co., 
Fall River, Mass... ... ....... 1% 
The Westinghouse Electric Co. 
(Limited), London, Eng . 250 
Es pee . 150 
~~ = Sidnechan Ie 65 
= sie IAS 50 
Denison Electric Light Co., Den- 
ison, Texas........ : 2-100 . 


Henry C. Bowen Co., Provi- 
dence, R. aes 

Electric Improvement Co., San 
Francisco, Cal...... ‘ ee. 

Marr Construction Co., Pitts- 
IDG Dip acincvadexenseanaun 

Claus Spreckels, Philadelphia, Pa. : 

. o 


714x 7 Standard, 50 H. P. 
2-84x8 i 
3-9l4x 9 A 135 
2-11 x10 120 ‘* 
3-12 x11 = 25 * 
12 “600 
Safety Electric Light and Power 
Co., New York, N. Y... 35 H. P. Comp. 


Colfax Electric Light and Power 
Co., Colfax, Washington Ter 50 
East End Electric Light Co., 
Pittsburgh, Pa ...2-11 & 19x11 


“ 


160 * 
————- —-— 
Preliminary Injunction Granted. 

Judge Lacombe, of the United States Cir- 
cuit Court, has just rendered a decision in 
the case of The Electrical Accumulator 
Company against the Julien Electric Trac- 
tion Company and the New York & Harlem 
Railroad Company upon a motion for a 
preliminary injunction to restrain the de- 
fendants from the use of a certain make of 
storage batteries in the electric cars now 
being run on Fourth and Madison avenues, 
in this city. The decision is in favor of 
the plaintiff. 

It will be remembered that some months 
ago, in a suit brought by The Electrical Ac- 
cumulator Company against the Julien Elec- 
tric Company, Judge Coxe, of the United 
States Circuit Court, decided that the Faure 
storage battery patent exclusively controlled 
the application of the active matter in the 
form of a paste. Thereupon the Julien 
Electric Company began experiments for 
the application of the active matter in the 
form of a powder. As, however, the bat- 
teries in use on the electric cars have been 
made with the active matter applied in the 
form of a paste, Judge Lacombe has decided 
that the complainants are entitled to an 
injunction, but decides, at the same time, 
that the method employed by the defendants, 
of applying the active matter in the form of 
a powder before the plate is immersed in 
the electrolyte, is not an infringement, and 
that that method may be employed by the 
defendants. 





<> 

* * Representatives of the Thomson-Hous- 
ton Electric Company, of San Jose, Cal., 
have entered into a contract with the San Jose 
and Santa Clara Railway Company to con- 
struct and equip an overhead electric rail- 
way similar to the one now in operation at 
Washington, D. C. The work will be com- 
menced at once and the line will be in opera- 
tion in 90 days. 


* * At a meeting of the San Leandro 
(Cal.) Board of Town Trustees, a few nights 
ago, a franchise was voted to John Landers 
for an electric street railroad. The fran- 
chise was granted for a term of 35 years, and 
on condition that in ten years the fare will 

e reduced from ten to five cents. The 
track will be of standard gauge, and the 
right was reserved to allow any other electric 
road the use of the track on Haywards ave- 
nue. The grantees are to furnish bonds in 
the sum of $5,000, and are to spend not less 
than $5,000 on the road within 12 months. 


ELECTRICAL NEWS FROM LONDON. 





ELECTRIC LIGHT STOCKS RISING IN VALUE— 
ELECTRIC TRACTION BY STORAGE BAT- 
TERIES—VOTING BY ELECTRICITY. 


| The great feature of the week as regards 
| electrical interests has been the rapid rise in 
electric light shares and the very favorable 
| notices which have been accorded to the com- 
panies in the various money articles of the 
investment advising press. There would 
appear to be every likelihood of these shares 
going to a heavy premium, and those whose 
patience have been tried for years may now 
expect to reap their reward. Swan United 
£5 shares which at the beginning of the 
present year with £3.10 paid up, stood at 
25¢ although no further call has been made, 
are now quoted at 55g and once lately had 
risen to 6144, showing since January last a 
rise of over 100 per cent. The company I 
have referred to produce lamps and neces- 
sary fittings, and the increase in their busi- 
ness justifying the advance in the price of 


ity of the supply companies necessitating 
the larger orders for electrical appliances. 
Attention may also be called to the Anglo- 
American Brush Company whose £5 shares, 
four-fifths paid, are now at 444—*4 ; the Me- 
tropolitan Electric Supply Company £2 paid 
are now 3!4—4, while in January although 
nominally at 14s—2 there was no dealing, 
and the London Electric Supply Corporation 
£5 paid, price now 4%4—5. 

The Paris Exhibition awards have now 
been made public, but in examining the list 
of electrical industries it must be remembered 
that many of our chief firms were unrepre- 
sented. Gold medals were granted to Messrs. 
Crompton & Co., Limited; Crossley Bros., 
Limited; Clark, Muirhead & Company, 
Davey Paxman & Company, Eastern Tele- 
graph Company, Greenwood & Batley, Ld.. 
and the grand prize to Messrs. Elliott Bros. 
Silver medals were taken by Messrs. Pater- 
son & Cooper, Henley’s Telegraph Com- 
pany, Ld., Davey Paxman & Company, 
(gold medal also), and the Electrical Power 
Storage Co., for their system of electrical 
supply for storage batteries (King’s patents), 
as employed in Chelsea Electricity Supply 
Co. Messrs. Woodhouse & Rawson, Ld., 
were not represented in the English section, 
but were granted a bronze medal for the 
exhibits of their French branch. 

Her Majesty, the Queen, bas given her 
patronage to the Edinburgh Electrical Ex- 
hibition, and among others who have con- 
sented to act as patrons are the Duke of 
Buccleuch, Duke of Sutherland, Marquis of 
T weeddale and the Earls of Aberdeen, Rose- 
bery and Elgin. The Secretary of State for 
Scotland. the Marquis of Lothian, is presi- 
dent, and Mr. Edison is one of the vice-presi- 
dents. The prospeetus which has now been 
issued states that the opening of the Forth 
Bridge, the greatest engineering work ever 
carried out, which is expected to take place 
in the spring of next year, is an occasion 
particularly favorable for the holding of an 
exhibition in Edinburgh, and is likely to be 
attended with the utmost success. A special 
provision is that of a lecture hall, in which 
popular lectures will be given explanatory 
of the principal exhibits, and will serve also 
for the meetings of the Institution of Elec- 
trical Engineers and other scientific bodies. 

At Deptford, while great progress has 
been made, the arrangements are not yet 
completed. The 10,000 volt cables are now 
through and telephonic communications 
been made between the chief offices in 
Adelphi Terrace and Deptford. On Tues- 
day last the Society of Engineers visited the 
station, were entertained at luncheon by the 
directors, and then conducted over the 
works by Mr. Ferranti. 

With regard to the Strand, which has 
been up for five weeks for the laying down 
of mains, Money states that according to Sir 
Coutts Lindsay, his company will now te- 
quire to take up again to put down their 
mains. There is certainly very bad man- 
agement somewhere, but every one disowns 
the responsibility. 

The electric lighting of the Prince’s Club, 
Knightsbridge, where the Prince of Wales 
is a frequent visitor, has been carried out by 
the United Electrical Engineering Company, 
under the direction of Mr. A. H. Vesey, 
who has now been requested by the commit- 
tee to light the tennis and racquet courts, so 
that play can be carried on without a shadow 
being thrown upon the ball. 

In South London further experiments are 
being made in electric traction with Mr. 
Jarman’s car, which has been used for some 
two or three years. Mr. Jarman uses a 
double armature motor and accumulators, 
and has now nearly completed a vehicle 
which is much lighter in construction. The 
late experiments, according to the editor of 
our contemporary, the Llectrical Review, 
were most successful, a larger distance being 
covered and various tests made to try the 
efficiency of the car. Mr. Jarman hopes 
before long to have six cars in daily opera- 
tion, that being, in his opinion, the minimum 
number possible to work below the cost of 





their shares, shows at once the greater activ-. 





horse traction. There is no doubt that if 
Mr. Jarman can only prove to the directors 
of one tramway company that his system jis 
even as serviceable as the present mode, and 
more economical, the other companies wil] 
be only too ready to make use of it also. 

A method, somewhat similar to that em- 
ployed for marking the scores at billiards, js 
now under the consideration of the French 
Chamber of Deputies to simplify the process 
of taking divisions, in which, under present 
system, much time is wasted. M. Le 
Gouazion has devised an electrical apparatus 
to be fixed in a box on desk in front of each 
member which is fitted with two handles, one 
to register ‘‘ aye,” the other *‘ no,” while 
should both be moved simultaneously it sig 
pifies the member does not desire to vote 
‘The member can, however, within a certain 
period recall or correct his vote. The resulis 
are then exhibited on a receiver, and can be 
readily brought to a total. The idea is no! 
claimed to be new, having been tried som: 
years since in London, but it would certain}; 
appear to be of practical utility in any public. 
assembly where divisions are necessary and 
would save much valuable time. 

You will learn with regret that Mr. Gis 
bert Kapp, the editor of our esteemed con 
temporary, Jndustries. has severed bis con 
nection with that journal this week, and 
intends starting in business as a consulting 
electrical engineer. His successor, at least 
in regard to electrical matters, is Mr. J. 
Swinburne than whom it would have been 
difficuit to make a better choice. 

Major Charles B. Waller, the manager and 
secretary of the London Electric Supply 
Corporation, Limited, writes that during 
last week current was transmitted from the 
Grosvenor Gallery station to the Deptford 
station with most satisfactory results. Th« 
offices in Adelphi Terrace, W. C., are supplied 
with the electric current from the Grosvenor 
station, the E. M. F. of 2,400 volts at which 
the currentis supplied being reduced by trans 
formation to 100 volts in the ordinary man 
ner. The current of 100 volts was put into a 
transformer at the temporary distributing 
station at the offices, raised to 2,400 volts 
and then into other transformers, raising the 
E. M. F. to 5,000 volts, at which tension the 
current was passed through their cables 
direct to their Deptford station. The E.M.F. 
was then successfully reduced by transfor 
mation to 2,400 volts and to 100 volts, and 
at the latter working tension the works at 
Deptford were illuminated. The whole of the 
North Metropolitan Tramway Company at 
Canning Town is now worked by electricity, 
five accumulator cars of the Electric Trac 
tion Company being used, each carrying 52 
passengers. 

Messrs. Drake and Gorman have the con- 
tract for the lighting of the Devonshire Club, 
under the superintendence of Mr. F. Armi- 
tage, of Altrincham, and an endeavor is being 
made to obtain the effect of light in shade by 
a soft light from invisible lamps. Sir 
Henry Isaacs, one of the vice-presidents at 
the forthcoming Edinburgh Electrical Ex- 
hibition, has consented to act as president of 
the London committee formed for the pur- 
pose of interesting Londoners in the exhibi- 
tien, and the executive chairman is Sir G. 
Il. Grubb. The offices are at 3 Victoria 
street, Westminster. The committee of 
management for the electrical poition of the 
exhibition has now been formed us follows: 
A. R. Bennett, general manager, National 
Telephone Company ; Principal Grant Ogil- 
vie, Heriot-Watt College; Professor G. F. 
Armstrong, Edinburgh University ;J.Gibson, 
superintending engineer, postal telegraphs ; 
A. F. Clements, telegraph superintendent, 
the North British Railway ; Dr. A. C. Elliott, 
Edinburgh University; D. A. Stevenson, 
engineer to Commissioners of Northern 
Lights ; Colonel Malcolm, Royal Engineers ; 
J. Monteith, Carstairs House; G. Auldjo 
Jamieson and Hugh Auld, the last three being 
gentlemen locally identified with electrical 
science progress. 

It is now stated that during Mr. Edison’s 
recent visit to London he declared he would 
shortly place on the market an incandescent 
lamp costing less than one-half the price of 
those at present in use, and giving for the 
same expenditure of watis per candle-power 
25 per cent. more light. 

At a ball recently given by the officers of 
H.M S. * Excellent,” at Portsmouth, to 600 
guests, the ship was lighted with nearly 400 
small incandescent lamps put up by the clec- 
trical staff of H. M. S. ** Vernon.” 

Electrical Plant, our esteemed montbl\ 
contemporary bas taken a large five storied 
warehouse at 39 Queen street, E. C., close to 
Southwark Bridge, which is now to be the 
chief office of the paper. In the basement 
there will be engines and accumulators, and 
their own gas engine to supply light ; on the 
first floor, dynamos and motors ; and on the 
remaining floors glass and arc lamps, switches 
and instruments, wire cables, belting, etc. 
As a purchaser will in this storehouse be able 
to inspect electrical goods of every descrip- 
tion, and both new and second-hand, there is 
no douot the proprietors, Messrs. Wheatly, 
Kirk, Price & Goulty, have supplied a long 
felt want, and deserve every success. 

CHARLES FFRENCH. 

London, October 12, 1889. 
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The Eleetrie Lighting Situation in New 
York City. 
To THe Eprror oF EvecrricaL REVIEW: 
lhe enclosed article was originally in- 
tended for your paper, but as I wished to 
bring the contents at once under the eyes of 
the misguided public, I concluded to send 
it to one of the daily papers ; it was respect- 
fully returned; another xnd a third was tried ; 
they all refused its publication. One of them 
sent a polite note stating, as reason, that the 
article was in total opposition to the views ad- 
vocated by his as well as by the other daily 
papers, but he added that he could not dispute 
niy arguments as he considered them perfect- 
ly sound and correct, but that the daily 
pers had to be guided by the public 
ling in the matter. 
[his proves that for editors who have 
iefly been trained in the school of politics, 
publication of correct information on 
\i{ferent sides of a question isconsidered bad 
policy, and that truth is sacvificed if it is con- 
iry to the prevailing prejudices of the 
iblic or party they serve, and which com- 
se their patrons—readers and advertisers. 
P. H. VAN DER WEYDE. 
October 28, 1889. 


The main cause of the late calamities is 

t so much in the high tension of the cur- 

nts as in the multitude of wires which, 

ing derivec from several companies, cross 

d interlace one another. If it were possi- 

to divide the city in electric districts and 

-sign to every existing company the exclu- 

ve control of one of them, the main cause 

f danger to line men weuld be done away 

ith. Orifin the existing conditions, the 

smpanies would for one hour out of 24, say 
rom 12 mM. to 1 P. M.; shut off their currents 
for the sake of protecting their employés, 
ey would give their line men a chance to 
erform especially dangerous duties without 
sking their hives; or they might simply 
follow the example set by the water and gas 
ympanies who warn their customers when, 
rr some reason or other, the supply was to 
cut off, while the latter could be provided 

, if warranted by the importance of have- 

g a steady supply, since science has pro- 

ided the means of storing up electricity as 

isily as waters tapped before the supply 
cut off. 

The proposition is now discussed of limit- 
ng the potential of the current to 300 volts. 
Unfortunately this may kill as well as high 
oltage, if backed up by a quantity of cur- 
ent of a sufficient number of amperes. This 
vas quite recently illustrated by the killing 
f a horse and almost the driver also, by the 
verhead current supplied for driving the 
clectrie street cars in Scranton, Pa., which 
current is conducted on a bare wire and de- 
rived from an Edison dynamo of 300 volts. It 
vas at first asserted that the current came 
rom the electric light wires, but this was 
lisproved. 

It is generally overlooked, even by ex- 
erts, that the quantity of current (the am- 
eres) enters fully as much in the question 
if danger as the electro-motive force (the 
oltage). The 10-inch spark of a Holtz elec- 
ric machine will not kill, even not the 16- 
nch spark of a powerful Ruhmkorff induc- 
ion coil, as I have proved in 1863 by exper- 
ments on the late and well-known Dr. 
Riddle, who kindly offered himself to be 
xperimented upon; I had no hesitation, 
<nowing that the intensity shown by the 
ength of the spark amounts to nothing, and 
hat those instruments are deficient in pro- 
lucing quantity of current; however, the 
lischarge of the modern dynamo produces 
he combined electro-motive force and quan- 
tity both, and this is the source of danger 
onnected therewith. 

But assumed that a current of 300 volts 
s always safe, the principal question is then, 
fits use would be of practical advantage. 
lhe fact is, that it may do well enough for 
lomestic illumination by incandescent lights 
{ very low candle-power, as adopted by 
Edison, but is entirely insufficient for arc 
lights in the public streets ; if such a law 
were passed, we might as well give up elec- 
ric illumivation of the streets, because we 
should be confined to incandescent lamps, 
f which the light is not stronger if not in- 
ferior to that of modern improved gas 
burners, 

It may be supposed by some that a cur- 
rent of 800 volts may be used for arc lights, 
ind so it may ; but this use is so limited, 
ind imposes such conditions as would make 
matters much worse than they are now, as 
it vould compel the companies to stretch a 
far greater number of wires than at present. 
This I will explain: An arc light circuit of 
2,700 volts, which is quite common, can 
supply 60 lamps over a circuit of five to 
eight miles ; they give the required amount 
of 45 volts for each lamp, counting the re- 
sistance of the line equivalent to a few lamps. 
If we reduce the 2,700 volts to 800, we have 
only voltage enough for six or seven lamps, 





as this is all a 300-volt circuit can supply, as 
each lamp requires its 45 voits. 

To furnish the required potential to 60 
lamps they will require a circuit of 300 volts 
each, consequently nine times as many wires, 
and the number of wires proceeding from 
any station where now a tension of :,000, 
2,000 or 3.000 volts is used, would then have 
to be increased three, six or ten times, and 
any station in New York where now 100 
wires proceed from (every circuit having two 
wires at the station) would be compelled to 
stretch 1,000 wires. 

This would be a calamity of another kind, 
especially if we consider that even 300 volts 
are not safe, if backed up by a sufficient 
amount of current (amperes), as explained 
above. The infliction of multiplying the 
wires ten-fold, either above or underground, 
might lead us to abolish our so boasted of 
electric illumination and return to the old 
gas lamps, and by the comparative darkness 
encourage the criminal element, always very 
large in densely populated cities, which the 
bright are lights enabled the police to keep 
better in check than formerly. 

In regard to the statement, which has been 
going round the daily press, that currents 
higher than 300 volts are forbidden in 
Europe, in England, and especially in Lon- 
don, I wish to state that this is entirely 
erroneous ; to the contrary, the high tension 
alternate currents sre there more commonly 
used for street lighting than the direct cur- 
rents, which, in the principal parts ot Lon- 
don, such as around Regent street, are absent, 
except for incandescent lights, which are also 
provided by the alternate high tension cur- 
rents moditied by converters. 

It is also well known that a powerful com- 
pany has been formed in London, of which 
prominent Government officials are stock- 
holders, with the intention of building a 
dynamo surpassing in size anything ever 
built on the continent of Europe, where 
there are already much larger dynames in 
operation than any in this country. 

This London dynamo in course of con- 
struction is built according to the Ferranti 
system, which is alternating. The steam 
engine itself is to be used as a dynamo, by 
transforming the fly-wheel of 44 feet in 
diameter in revolving field magnets, with an 
enormous high velocity at its circumference ; 
by this device they expect to obtain a voltage 
of 10,000, and intending to reach in this 
manner the most distant parts of London, 
and to feed 1,000,000 incandescent lamps. 
They have now in operation two, not quite so 
large, dynamos built on the same principle. 

Brooklyn, October 24, 1889. P.H.V. 


Be Seees 
Government Electric Work. 

The following table gives the bids received 

by the Treasury Department last week, for 

combination electric and gas fixtures for 












































public buildings at the places named. The 
successful bids are in italics : 
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-—— On account of increasing business 
the Rutland (Vt.) Electric Light Company 
has just purchased a new dynamo for 50 
arc lights, and also a steam condenser. 





The Aluminum Brass and Bronze 
Company and Its Staff. 

Mr. Thomas L. Fowler, for the past 15 
years connected with and for several years 
manager of the metal department of the 
Ansonia Brass and Copper Company, 19 
Cliff stréet, N. Y., and Mr. F. G. Stone, 
who has had charge of the electrical depart- 
ment of the same company, have resigned to 
accept responsible positions with the Alum- 
inum Brass and Bronze Company. Mr. 
Fowler assumes the position of general 
manager of the company, and will make his 
headquarters at 261 Broadway, and Mr. 
Stone will represent the company as general 
sales agent. The Aluminum Company is to 
be congratulated on securing the services of 
these capable and experienced gentlemen, 
and will enter the field well equipped for 
winning success. The officers of the com 
pany are F.J. Kingsbury, president and 
treasurer; F. J. Kingsbury, Jr., secretary ; 
Dr. Leonard Waldo, electrical engineer, and 
Charles 8. Morse, mechanical superintend- 
ent, and to the latter gentlemen, in a large 
measure, is to be attributed the most perfect 
factories and mills which bave been con- 
structed by this company at Bridgeport, 
Conn, The grounds of the company com- 
prise nearly 10 acres, and the buildings cover 
about 80,000 square feet. Within the next 
60 days all the departments of the company’s 
mills and factories will berunning. A large 
amount of silicon bronze wire has already 
been furnished for electric railway work, 
and castings for mining machinery, commu- 
tator bars, engines and gear wheels, are all 
being successfully turned out. The value 
of the Cowles aluminum alloys, the ex- 
clusive rights of which in the United States 
are owned by this company, is becoming 
more and more widely known. The present 
company is a progressive one, and is well 
equipped for supplying the demand which 
we predict will come from many directions. 


—— Ann Arbor, Mich., is investigating 
the cost of erecting and maintaining an elec- 
tric plant for public lighting, to be owned 
and operated by the city. 











FOR SALE.—A manufacturing busi- 


ness of Patent Electrical Machine. 
Big profits, and can be greatly extended. 
Established two years. Good opportunity 
for an energetic business man with small 


capital. Address 
“Kio 
Care ELECTRICAL REVIEW, 
P. O. Box 8329. 13 Park Row, N. Y. 





WANTED.-4 young man, Chemist 

and Electrician, desires a position 

with an electrical firm ; experimental work 

preferred ; has his own laboratory, photo- 
graphic outfit, ete. Address 

“GG, M.,”’ 
Care ELECTRICAL REVIEW, 
13 Park Row, N. Y. 





ITUATION WANTED. — To 
run central station; can run 
engines; two years’ experience. 
T.-H. system preferred. Best of 
references. 
Address, ELECTRICIAN, 
Box 337. Southbridge, Mass. 





LTERNATE Current Ma- 
CHINERY, by GISBERT Kapp. 
Containing a very full discussion and 
comparisons of ALTERNATING Ma- 
CHINES, TRANSFORMERS, Morors, 
METERS and other apparatus for use 
in central stations, and on premises 
supplied with current from alter- 
nating stations. A book which every 
worker should have. Will be sent 
postpaid to ally address on receipt of 
50 cents. 
ELECTRICAL REVIEW, 
13 Park Row, 


P. O. Box 3329. New York. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON OcToODER 16, 1889. 


413,038 Electric meter; William H. Douglass, 
Stowbridge, County of Stafford, England. 

413,058 Electrical toy; Ludwig Hirsch, New 
York, N. Y. 

413.085 Electric motor; Francis J. Patten, New 
York, N. Y. 

413,112 Electrode for secondary batteries; Henry 
Leidor, Luxemburg, Germany. 

413,133 Coupling box for electrical conduits 
413.131 Methoa of making lateral connections in 
underground cables ; Sylvester P. Denison, Brook- 
lyn..N. Y., assignor to Geo. R. Thomson, Philadel- 
phia, Pa. 

413,136 Method of electric refrigeration; Mark 
W. Dewey, Syracuse, N. Y., assignor to the Dewey 
Corporation, same place. 

413,146. Insulator; Louis McCarthy, Boston, Mass., 
assignor to Charles Lennant Lee, same place, and 
the Gould and Watson Company, of Massachusetts. 

413,148 Dynamo electric machine; Gustav 
Pfaunkuche, Cleveland, Ohio. 

413,151 Electric railway car; Frank J. Sprague, 
New York, N. Y, assignor to Sprague Electric 
Railway and Motor Company, same place. 

OcTroBER 23D, 1889. 

413,160 Electric car lighting; Sydney H. Barrett, 
Springfield, Mass., assignor to Dwight Holland, 
same place. 

413,215 Underground conduit; George H. Warde, 
New York, N. Y., assignor to William Hampden 
Johnstone, Philadelphia, Pa. 

413,220 Holding attachment for are 
Thomas H. Brady, New Britain, Conn. 

413,276 Central station calling apparatus; Isaiah 
H. Farnham, Malden, Mass., assignor to New Eng- 
— Telegraph and Telephone Company, of New 
York. 

413,279 Electric regulator. 413,280 Switch for 
dynamo-electric machines ; William Hochhousen, 
Brooklyn, N. Y. 

413,281 Electric pendulum-driven clock; Marcus 
L. M. Hussey, Menlo Park, N. J. 

413,282 Phonograph; Wm. W. Jacques, Newton, 
Mass. 

413,287 Contact trolley for electric railway cars; 
James Mitchell, Des Moines, lowa. 

413,292 Electric measuring instrument; Elihu 
Thomson, Lynn, Mass., assignor to Thomson- 
Houston Electric Company, of Connecticut. 

413,293 System of electric distribution; Elihu 
Thomson and Edwin W. Rice, Jr., Lynn, Mass. 

413,294 Conduit for electric railways; Elihu 
Thomson, Lynn, Mass. 

413,308 Telephone receiver; Chas. Selden, Balti 
more, Md. 

413,387 Dynamo-electric machine. 413,338 Mag- 
netic gauge fortesting the magnetic conductivity of 
metals. 413,339 Secondary battery; Rudolf Eicke- 
meyer, Yonkers, N. Y. 

413,340 Electric regulator for pendulum clocks; 
James H. Gerry, Brooklyn, N. Y. 

413,345 Galvanic battery compound; William P. 
Kookogey, Brooklyn, assignor to Kookogey Electric 
Company, New York, N. Y. 

413,353 Method of obtaining direct from alter- 
nating currents; Nikola Tesla, New York, N. Y.. 
assignor two-thirds to Alfred 8. Brown, same place, 
and Chas, F. Peck, Englewood, N. J. 

413,368 Dynamo-electric machine; Rudolf Eicke- 
meyer, Yonkers, N. Y. 

418,409 Railway train signal. 413,410 Electro- 
magnetic railway signal. 413,411 Electro-magnet. 
413.412 Electrically operated railway switch; Dan- 
iel 8. McElroy, New York, N. Y. 

413,436 Electric signaling apparatus; William E. 
De Crow, Boston, ., assignor to the Gamewell 
Fire Alarm Telegraph Company, of New York. 

413,442 Incandescent lamp; Emil F. Gennert, 
New York, N. Y., assignor to the E. P. Gleason 
Manufacturing Company, same place. 

413,504 Annunciator; Frank E. Fisher, Detroit, 


lamps; 


Mich. 

418,512 Electric switch; Robert G. Hull, Balti- 
more, Md. 

413,604 Electric railway; Rudolph M. Hunter, 
Philadelphia, Pa., assignor by mesne assignments 
to the Thomson-Houston Electric Company, Bos- 
ton, Mass. 

413,636 Juan T. Van Gestel, New York, N. Y., 
assignor to the Van Gestel Electric Street Car Com 

ny, same place. 

413,637 Electric railway system; Malone Wheless, 
Washington, D C., assignor one-half to Samuel E. 
Wheatley, same place. 





ELECTRICAL INSTRUMENT MAKING 
FOR AMATEURS. 


A PRACTICAL HAND BOOK, 
BY 
S. R. BOTTONE. 


39 Illustrations. Price, $1- 20 





ANTED.— A YOUNG MAN, THOROUGHLY 
up in Steam and Electrical Engineering, 
esires to associate himself with some electrical or 
engineering firm as engineer and selling agent. Is 
capable of securing franchises and contracts—or- 
ganizing and interesting capital. Has recently 
organized and equipped a $25,000 plant. Can make 
lans, estimates, etc., and is experienced in all the 
details of construction. Is a practical machinist, 
and up with the latest developments in engineering. 
Is superintendent and electrician of above plant. 
Has extensive work in view in the way of municipal 
and isolated plants. Best of references. 
Address “‘ ENGINEER,” 
P. O. Box, 3329. Care ELecrricaL Review. 


For SALE.—One 150 Incan- 
descent Light Dynamo, standard 
make. Address 
No. 510 WEST 7tb STREET, 
Davenport, lowa. 








412 


ELECTRICAL REVIEW 





November 2, 1889 








ELECTRICAL CONTRACT WORK. 


DETAILED ESTIMATES ¥ MADE AND ‘CONTRACTS TAZEN 
BQUT_ . ‘Mr BN T 


—— OF COMPLETE —— 


STEAM AND ELECTRICAL PLANTS 


OF ANY SYSTEM O 
ARC AND INCANDESCENT LIGHTING. 
CENTRAL STATIONS 
anv Evecrric Street Railways OPERATED OVER. 
HEAD, sateeatiaaateey- - a aaa BATTERIES. 


EUGENE T. LYNCH, ‘Ir, , Consulting Engineer, 
120 Posies Eat New Yor 


We. MARSHALL, 
MANUFACTURER. 
Standards aSpecialty 


Rooms 2 and 4, University Building, New York. 


Standard Electrical Test Instraments, | 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 


Catalogue of Standard Test Instru- 
ments furnished upon application. 


THE E. S. GREELEY & CO., 
6 ano 7 Dey St., New YORK. 


PEARCE & JONES 


77 and 79 JOHN ST., 


NEW YORK CITY, 

















AMMETERS 
voptueTsrs Manufacturers of and Dealers in 
AYRTON & PERRY all kinds of 
NEW SPRING. 
arte ELECTRICAL, 


nometers, Bridges 
and Rheostats. 


James W. Queen & Co. 


ac Saat 8 Telegraph # Glectric [ight 
WALTHAM —_— SUPPLIES. 
W00D BOX BELLS. 














WATCHES 


are the best for electricians, railroad men, 
engineers and othors whose vocation re- 
quires a watch that is both absolutely non- 
magnetic and an accurate timekeeper, 


HAZAZER & ; eeu, 
Electrical House Furnishings, 


82 & 34 FRANKFORT STREET, 
NEW YORK. 


Manufactured and Warranted by the 


AMERICAN WALTHAM WATCH 60. 


WALTHAM, MASS. 





CLAR Fs 


DYNAMO. 


MANUFACTURED BY THE 


CLARE BLHOTRIC COoOmMpPAaANnNnY., 
192 BROADWAY, NEW YORK. 
ARC LIGHTING APPARATUS A SPECIALTY. 


THE WYCKOFF PIPE (0., 


MANUFACTURERS OF 
WOODEN PIPES FOR 


B: © UNDERGROUND ELECTRICAL WIRES. 


We have large orks for creosoting amber, R. R. Ties, 
Telegraph Poles, &c., 


WILLIAMSPORT, PENN. 
DO NOT BE IMPOSED UPON. 


EVERY GENUINE POROUS CUP IS STAMPED WITH OUR LABEL AND TRADE MARE. 








SEND FOR CATALOGUE. 





PATENTS 
NOv.i6,1880. MA¥2? 
JAN, | -'&. J ie 
AUG.11 785. ne 
MCH.27 - 88. AP 





GENUINE *‘ GONDA POROUS CUP*’ 
BATTERY COMPLETE. 


THESE ALONE ARE THE GENUINE BATTERIES 


Cut out this Card and use it as a Guide when Buying. 


THE LECLANCHE BATTERY CO., 149 W. 18th Street, N. Y. 


“GONDA” BATTERY COMPLETE. 





EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Szc. & Semessemen. 


AMERICAN ELECTRICAL WORKS, 


Wy Manufacturers of Patent Finished 


~, ELECTRIC LIGHT WIRE, 


se wagner WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Secoal (ote: S7 Crna Steet: MIOVIRENCE, 2. | 











EUGENE F. PHILLIPS, PReEsIDENT. JAMES COOPER, Sec. & TREASURER. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD, 


ly Manufacturers of 


~, ELECTRIC LIGHT WIRE, 


=~ MAGNET WIRE, OFFICE & ANNUNCIATOR ll 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 
Office, 204 St. James Street, MONTREAL, CANADA. 


FACTORY, ST. GABRIEL LOCKS. 


Detroit Electrical Works 


MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


INCLUDING 


Medical Batteries, Skeleton and Box Bells, Burglar Alarms, House 
Annunociators, Fire Alarm Boxes, Pins and Brackets. 


Insulated Magnet, Telephone and Electric Light Wire. 
GENERAL OFFICES and FACTORY: 


DETROIT, MrIor. 


PRILLARD Wou-MAGHETIG WWATGHES. 








SEE THAT 
Dita MD “Pailart’s Patent” 
ALL aa “Balance 
Spring” 





IMITATIONS. 


These Movements are of American Manufacture, and are the only American Movements 
made containing the Celebrated Paillard Inventions. 


The Best American Non-Magnetic Watch. 


Cyrus O. Baker, Jr. 


BAKER & CoO., 


Importers, Melters and Refiners of 


Is engraved on each movement 


18 size full plate movement. 





D. W. Baker. 


PLATINUM, 


408, 410, 412 and 414 N. J. R.R. Ave... NEWARK, N. J. 
Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


Stone tire” LOW PRICE facw crrictencr. 
LSSSSvwPO LE aay = 


IN CAN DESCENT LAMP 00. 


i3 to 17 N. JEFFERSON STREET, CHICACO, ILL. 
LAMPS TO FIT ANY SYSTEM, ANY VOLTAGE OR CANDLE POWER, 
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K. THURBER, PREST. 


HENRY E. HAWLEY, VICE-PREST. 


JAMES A. TAYLOR, SECY. AND TREAS 


“Tue COMPLETE ELECTRIC CONSTRUCTION CO,, 


iat Cortiandt Street, Wew Work. 


CONTRACTORS FOR ELECTRICAL CONSTRUCTION OF ALL KINDS. 
SPECIAL ATTENTION PAID TO LAYING UNDERGROUND, 


DEEP SEA AND AERIAL CABLES. 


STORACE BATTERY POWER FURNISHED AND MAINTAINED. 


ELECTRIC LIGHT INSTALLATIONS A SPECIALTY. 


JOHN A. SHEELY, Gen’l Manager. 





THE KNAPP ELECTRICAL WORKS, 





MANUFACTURERS OF 





ELECTRICAL APPARATUS AND SUPPLIES, 


ANNUNGIATORS, BURGLAR ALARMS, 


BELLS, BATTERIES, &c. 


Electric Light, Telegraph, Telephone and Fire Alarm Supplies. 





ACCENTS FOR 





NEW YORE INSULATED WIRE CO,, Grimshaw White Core and Braided Wires, Tapes, &c. 


J.H. BUNNELL & CO., Telegraph Instruments, Line Equipments, Etc, 





AMERICAN CENTRAL BUILDING, 


ST. LOUIS. 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT. 





54 * 56 FRANKLIN STREET, CHICACO, ILL. 
The PARKER-RUSSELL MINING & M’F'6 CO, Mouldings fleats Rosettes 
ROOMS, 200 and 202 9 9 « 


ADDRESS 


WILLIAM B. McLEAN, 


Nos. 1038 to 1050 33d ST., PITTSBURCH, PA. 




















VITALIS HIMMER, Manager. 


DR. GASSNER’S DRY BATTERY 


GREAT AND MERITED SUCCESS. 


ADVANTACES OVER WET BATTERIES: 


Longer Length. of Life. No Glass, consequently no Breakage. Easier and more Convenient 
andlie. High or Low Temperature does not affect them. 
for Telephone, Telegraph, Physicians, Railroads and Steamboats. 


HIGHEST TESTIMONIALS. 
FOR SALE AT 


The Western Electric Co., Chicago, /il. 
and California Electrical Works, San Francisco, Cal. 








Invaluable 


WRITE FOR CIRCULAR. 


A. SCHOVERLINC, 


111 CHAMBERS STREET, WN, Y. 








Industries. 


A Journal of Engineering, Electricity, »° Chemisty, | 


——: FOR THE :—— 


MECHANICAL »& MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 


ANNUAL SUBSCRIPTION. fap  Paer 
GREAT. GUTTA, DUONG. Vi... cine sx 0.0-0 cee ecveveseseeecerece $6 00 $6 00 
THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free......... .......... 900 800 
INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c., Post Free 10 75 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


GLASGOW OFFICE, 93 Hope St. 
YOKOHAMA OFFICE (Japan), 32 Main St. 








GEO. CAWLEY, 358 Strand, London. 


MANCHESTER OFFICE, 70 Market St. 


erican Subscriptions to ‘‘ INDUSTRIES” 


SS ri are received by the Publisher of the 
ECTRICAL REVIEW, 13 Park Row, New York 





THACKARA MANUFACTURING CO., 


DESICNERS AND MAKERS OF 


GAS, ELECTRIC 4 COMBINATION FIXTURES 


For any Incandescent System. 
Philadelphia, Pa. 





ON BILHCTRICAL SUBIECTsS 
‘Will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. SOMPARY, 
k Row. New York. P. 0. Box, 3,32 


PA’/TEN TS. 
Electrical Review Patent Bureau 


Conducts a general business in the preparation and 
prosecution of Applications for Patents, in the United 
States and all Foreign Countries. All business carefully 
and promptly attended to in the matter of Reissues, 
Caveats, Trade Marks, Labels, Design Patents, Copyrights. 

SPECIAL SEARCHES made to determine the question 
of novelty or infringement. 

ELECTRICAL PATENTS A SPECIAL FEATURE. All 
business receives the direct personal supervision of the 
Manager, whose fourteen years’ experience as Patent 
Attorney, and seven years as Practical Electrician, in- 
sures thorough and satisfactory work. 

All communications are strictly confidential, and in- 
ventors may address us with entire freedom. 

Our charges will always be as moderate as first-class 
work will permit and commensurate with the amount of 
work to be done. 











Address, 
Electrical Review Patent Bureau, 
13 PARK ROW, N. Y. T. J. McTICHE, Manager. 
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EXTRACT FROM THE REPORT 


DR. SCHUYLER S. WHEELER, 


—— ON 


[Jaderground fre |, ight Wires in Hew York. 


The line in 125th Street, 2,000 feet in length, is laid in the small ducts 
of the Johnstone system of conduits. The cable is a B/SHOP GUTTA | 
PERCHA WHITE CORE, and was laid immediately after the order for the 
work was given. The ‘cable was connected to overhead arc light wires by | 
running it up in a two-inch iron pipe fastened to the outside of an ordinary | 
city electric lamp post. Connections were made with lights in front of | 
stores by carrying the cable from the ductsin iron pipes under the side- | 
walk and up the front of the stores. This line has been in continuous use | 
for two moaths, ca rrying a pressure of 2,500 volts, and it shows an actual | 
rise in insulation with age and use, as will be seen from the following tests : | 


Jan. 11th, 1,100 Megohms. April 12th (including eight arc lamps | 
Feb. 12th, 1,800 Megohms. and branch leads), 2,000 Megohms.__—i 


All our White Core India Rubber Insulation is Same Quality as on | | 
above cables. 


BISNOP GUTTA PERGNA GO., 


420-426 EAST 25TH ST., NEW YORK. 


Forest City Electric Works 


MANUFACTURERS OF 
Cleveland’s Electric Light Cut-outs 


Gang Switches irom 
5 to 40 Amperes. 


ick make and 
7 reak uncontrol- ¢ 
Aled bythe Handle. 














i7 W.B.Cleveland 


PROPRIETOR, 


183 Seneca Street, 
CLEVELAND, 0. 


yNEW ENGLAND 
BUTT C0. E 















—$—$—$—$———— 


Providence, R. I., 


MANUFACTURERS OF 


— Machinery | 


FOR COVERING 


EGRAPH, 


| 





Of every Description 
for Silk, Worsted 
and Cotton Braid. 


FINE CASTINGS A 
SPECIALTY 








ON BI BCTRIEOAL wath net ag ne 

Vill be mailed to any address, postage prepaid, on receipt of price. 
ELECTRICAL REVIEW PUB. COMPANY, 
3 Park Row, New York P. 0. Boz. 3.33 








BOOKS 





TELEPHONE { 








THE CELEBRATED _ 


























ELECTRICAL COMPOUNDS. 


THE STANDARD PAINT GO.. 
59 Maiden Lane, N. Y. 





RALPH L. SHAINWALD, President. 
>. THE STANDARD 


ASBESTOS CEM ENT FELTING, 

FOR LAGGING LOCOMOTIVES, Erc. 
SECTIONAL PIPE COVERING. 
ASBESTO-SPONGE NON-CONDUCTING COVERINGS. 

























\LER COVERINGS 


PATENTED 





, Samples and TMlustrated Panpilet, 
_ | “Steam Saving & Fire Proof Materials” 


FREE BY MAIL. 









Shultz Belting Gosaeinier.: 


NUFACTURERS OF 


/ SHULTZ PATENT FULLED LEATHER BELTING AND LACE LEATHER 
Peep peg. be Cor. Bismarck and Barton Sts., St. Louis, 


is made of leather tanned on the surface only repent +l 
+ gt ~* is not tanned but rawhide fled and softened by i by cur potent prooees. Our Belting 
m le , transmits any other, only perf 
O LiGH sho alley beter ‘Agents in all cities. . Miwa 








Hdison Lamps 


1k to 36 CANDLE POWER. 
2's to 40 VOLTS. 


For Battery or Dynamo. 








These Lamps can be 
% used in Series on Dy- 


kinds of Decorations 
and Displays. 


Z _ SEND FOR CATALOGUE 


OF 











LOW VOLT LAMPS 
EDISON LAMP CO., HARRISON, N. J. 








W.R. OSTRANDER & CO. 
21, 905% ANE 6F.. way YORE, 
‘ufacturers of 


SPEAKING T TUBES, WHISTLES. 
Electric & Mechanical Bells, 
FACTORY, 
De Kalb Avenue, 
BROOKLYN. 


’ Send for Illustrated 
Catalogue. 








Hydraulic Presses. 
ALL VARIETIES. 
Pumps, Valves, Gauges & Fittings, 
WATSON & STILLMAN, 
210 EAST 434 ST., NEW YORE CITY. 





Special Attention to Electrical Work. 











Sperry Electric Company, 


Factory, 194 to 198 So. Clinton St, Chicago, TIL 


MANUFACTURERS OF THE 
Improved Sperry High and Low Tensies 
Systems of Arc Lighting, 
|| Claiming the Highest Efficiency, Reliability 
and Durability. Perfect Regulation. 
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COMPOUND. CONDENSING OR 


16 Sizes, 5 to 500. P. Mot yet form of Engine for 


equaled by any 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 





‘13 Stone le Stook. 
5 to 250 H 


8,000 in use in all parts of the Civilized A be 5 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built, Economical, Reliable. © Over 300 sold the first year. 


AU geet Gated SBE Pear Dalat Goes 


Carried in 








Ta = 
ENGINES): 


TheWestinghouseMachineCo Blet 


PITTSBURGH, PA.U.S.A. 





SELLING DEPARTMENT IN THE UNITED STATES. 
pew YORK, 


URGH, 
oO. 

DELPHIA, 
1S, 








Street, 
G08 Chestnut 8. M. R. Mucklé, Jr. & Co, 
Washington ve. 
Santon avenee ee 
1610 Capitol veu, FC 
vemue. 
— M. Dilley & Sons. 


Gish = Montana 
Mach: 











S, Ark. 
SALT LAKE CITY, 8. ie 


ke & Lacy Mi 





nny & Mch. Co. 
. E. James & Co, 





HEADQUARTERS 


a 


NEW YORK CITY 


— FOR — 


STANDARD MILMING MACHINES, 


UNIVERSAL, LICHT, OR PLAIN FOR 
HEAVY WORK. 
ALL SIZES READY FOR QUICK DELIVERY. 


=== MACHINES SHOWN IN OPERATION = 


BY THE MANUFACTURERS, 


Ee. EE. Garvin & CGo., 


LAICHT & CANAL STREETS, NEW YORK CITY. 


SEND FOR TULLUSTRATED CATALOGTT 











THE ARMINGTON & SIMS 
AUTOMATIC CUT-OFF ENGINE. 


FOR ALL PURPOSES WHERE POWER IS REQUIRED. 
CLOSE REGULATION, 
ECONOMICAL OF FUEL, 
SMALL SPACE REQUIRED, 
MODERATE PRICE. 
OVER 2,500 ENCINES IN USE. 
SEND FOR CIRCULAR. 




















aa SIMBUCTY SELF 0 - 
Aner 


CHICAGO Orrion, 64 SOUTH CLINTON STREET. 


~ CORLISS), LANE SBODLEY CO 


AUTOMATIC CUT OFF 


ENCINES 


Unrivalied for Strength, Dura- 

=: bility and Close Regulation. 
CONSTRUCTION OF COMPLETE 

aE PLANTS A SPECIALTY. 


THE “HE LANE % BBODLEY CL, 2o5s2iiinwaws. o 


CHARLES R.VINCENT & ell 
16 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
MANNING VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


JARVIS ENGINEERING COMPANY, 


OONTRACTING ENGINEERS for ERECTING OOMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR — 
ARMINGTON & SIMS ENCINES, 
JARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER op be 
NATIONAL ROCKING 
SHEFFIELD GRATE BARS. 
































61 Oliver Street, Boston. 





SHIND FOR NHW CATALOGUE. 


R. T. WHITE, 


/ 2 Pearl St, (Room 6), BOS TON, MASS. 


IMPROVED 






Prmnage PATENTED MATERIAL 
Bala, POR STREET RAILWAY 


ROADBEDS. 


BEST MATERIAL, LOWEST PRICES, 
CORRESPONDENCE SOLICITED. 











EUREKA CONSTRUCTI )N THOMAS ASHBUENER, Western Agent, Kansas City, Me. 


Rolled any weight de:<ired. Patent allowed. 
Sample Chair and Section of Rail Sent, Express Prepaid, to Prospective Purchasers. 





| M.W. ROBINSON, 154 Washington St., Chicago, Ill. 


we 








New Tangye Buckeye Automatic Cut-off Engines. 


25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high-rotative speeds. Highest attainable Economy 
f. in Consum — and Superior regulation gues 
aap anteed. = ay = ned ‘Automatic 6 Cat-off Engines 12 to 209 
wees HL P. for driving Dynamo Machines a Specialty. Lllustrated 
= Circulars, wit > data as to practical Steam 
: SSS SS SEE Engine Construction and performance, by mail. 
SSS Ay au Address BUCKEYE ENGINE CO., Salem, Ohie. 
SALES AGENTS: 

W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y, 

ROBINSON & CABY, St. Paul, Mina. 


Ss &c& PoTtTrERN, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 


FRICTION 
CLUTCH PULLEYS 


— AND — 


eA cur-07F souPLINS, 


| They are now doing the heaviest and 
most satisfactory work in the 





In Use, Over 2,500, 















Bovtztent Light Plants. 
Saw Mills. 

Flour Milis. 

Elevators and 

Packing Houses in the Country. 


Split Clutch Couplings and Pulleys a Specialty. 
og ee PLANTS 
Completely Equi 


Zo Wy ise ECLIPSE WIND ENGINE CO. 


BELOIT, wis. 








Send for July, 1889, Catalogue, and see 
where and by whom they are used. 


POND ENGINEERING CO. 


_ ENGINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric ht and Power. 
Engines, 


wunacee, Gostes, Heaters, Pum Setoctos, Fine Neck, Bellies, etc., designed 
ai. tiflilies mbaiodenate b> ts omantn aatteiel Send for New Illustrated Pamphlet. 


reference to the Hicusst 
ST. LOUIS, ECHICACO, KANSAS CITY AND OMAHA. 








16 


ELECTRICAL REVIEW 





November 2, 1889 











Economical 





FOR INCANDESCENT CIRCUITS. 


Arc Lamps, 





WHEN WRITINC PLEASE STATE 


FOR FRICES AND INFORMATION 








REGARDING OUR NEW AND IMPROVED 


MULTIPLE ARC, MULTIPLE SERIES AND SEARCH LAMPS, 


ADDRESS 


VOLTACE AND SYSTEM USED. 








THE ELECTRIC CONSTRUCTION AND SUPPLY CO. 18 Cortlandt Street, New York City, 





OUR NEW ILLUSTRATED 


Electric Light s# Power Gatalogue, 


>t No. SGO. }< << 


Replete with the most advanced ideas and suggestions regarding 
proper material to be used for the construction and operation of| 
Electric Light and Power Circuits, and the opinions of scientific 
and practical electrical engineers. 


(@- No purchaser of supplies for Electric Light and Power'| 
Plants should be without one. 


(@- Please refer to Catalogue and use trade numbers when 
ordering, it will do much towards prompt and _ satisfactory 
shipments. 


THE ELECTRICAL SUPPLY CO. 


Western Office and Warehouse, 


117 RANDOLPH STREET, 
CHICAGO. 


Washburn & Moen Mfg. Go. 


WORCESTER, MASS. 


MAKERS OF 


IRON *& STEEL 


MANUFACTURERS OF 


Eastern Office and Factories, 
ANSONIA, - =: CONN. 





lron and Copper Wire for Electrical Purposes. 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, 


In Long Lengths, Galvanized by our Patent Continuous 
Process. 





The Standard with all Telegraph and Telephone Companies. 


Since the first introduction of the Electric Tele; _ Service, our patent wire, expressly manufac- 
tured for electric purposes, has filled every requisition as regards strength, evenness of quality, and 
conductive ca ° 

Send for ce’ Lists and descriptive pamphlets, and ‘‘ Hand-book of Wire in Electric Ser- 
vice.’’ Sent free on application. 


New York Warehouse. 
(6 CLIFF STREET. 


Chicago Warehouse, 
107 & 109 LAKE ST. 


| Manufactory, 


Special designs furnished 


NEW YORK BELTING & PACKINC CO. 


JOHN H. CHEEVER, Treasurer. 15 PARK ROW, NEW YORE 
The Oldest and Largest Manufacturers In the United States of 


VULCANIZED RUBBER 


In every form adapted to mechanical pur- 


MACHINE BELTING, 


With Smooth Metallic Rubber Surface 


This Company has Manufactured the 
Largest Belts made in the World for the 
prinelpal elevators at Chicago, Buffaloand 

ew York. 



































We make a Superior Quality of Belting for 
Blectric Light purposes, for use on Dynamos and Swift running machinery. 


SALESROOMS. 

San Francisco, 14 & 16 Main 8t., 

Atlanta, 16 Decatur 8t., 

Detroit, 16-24 Woodward Ave,, 
St. Louis, 907-911 North Main S8t., ae megs | 12 North Charles S8t., 
Denver, 1601-1611 17th St., Baffalo, 124-128 Washington 8t., 
Charleston, 160 Meeting St., New Solas. 8-12 N. Peters Street, 
Minneapolis, 28 South 2d St. Kansas City, 1311 & 1313 Wess 12th St. 
Cincinnati, 161-165 West Pearl St. Richmond, 1206 East Main St. 
Cleveland, 176 Superior St., 


ranch, Hamburg, Germany, Pickhuben 5. (Freithafengebiet). 


Philadelphia, 308 Chestnut St., 
Boston, 52 Summer S8t., 
Chicago, 151 Lake S8t., 


European 





Warerooms, 224-232 Canal St., 118-126 Walker St., 


NEW YORE. 
wshing & Carlton Avenues, Brooklyn. 


OXLEY, GIDDINGS & ENOS, 


DESIGNERS AND MAKERS OF 


Eleetroliers # fombination Fixtures 


bie prod NSURPASSED FACILIT! 
INCANDESCENT LIGHTING. 
applicatio Suggestions fro 


docuroan faithfully executed. 











ES 
for any system of 


m architects and 








“C00 DRICH HARD RO RUBBER G). re 
A een 


———_ tty 


eh Sct ers of ° 
M WaRo ee Go ODS 
for 3 4G: Cin 


i 
> Seno Fi 


on cs 


FEC EL purpases| 


OF ALL KINDS TO ORDER | 


¥ 





Ss. Y. L.HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. y.| 





CC =) 
| pers 
| For ELECTR CAL Pu 
Pure + FR 


Russe 


“eB i copee cy C 


AKRON lad Of-0-0 Mad WORKS 


AHPON, OHIO 


Ss. Y. L’HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. 





EF" ARADAY CARBON Co., 


ELEGTRIG 





LIGHT CARBONS, 





PITTSBURGH, PA. 
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W. D. SARCENT, President. 
E. H. CUTLER. Treasurer and Manager. PRAM A. PERRET, Geesertemen en eo — 


TRE ELERTRON MANUFACTURING GOMPANT, 


COR. JAY & PLYMOUTH STREETS, BROOKLYN, N. Y. 











Sag PERRET ELECTRIC MOTORS «© DYNAMOs 


Automatically sain Liston " Seely and Durability. 








eee Laminated Field Magnets of Softest Charcoal Iron 


~ Zo 8 OF WHICH 

Za HICHER aebeedinae, 

QA CLOSER RECULATION AND 
SLOWER SPEED 


ARE OBTAINED THAN IS POSSIBLE OTHERWISE. 





CAREFUL INVESTIGATION INVITED. 


THE BUTLER HARD RUBBER “CO. 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 


Dart Exectric Licht GomPaANY, 
Executive Offices, 115 BROADWAY, New York. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 
DYNAMOS, 1 to 250 H. P. MOTORS, * to 100 H. P. 


WORKS, JERSEY CITy, N. J- 


°C. &G.” Electric Motor Gompany, 


402 & 404 GREENWICH STREET, NEW YORK. 


ALL STANDARD SIZES OVER 6,000 NOW IN . 


ELECTRIG MOTORS gil ss 


Running Sewing’ Machines, Ele- 
From !'s H. P. to 40 H. P. 


vators, Printing Presses, Venti- 
NEW ENGLAND OFFICE: 32 Oliver Street, Boston. CHICAGO OFFICE: Phenix Building. 











Polishing and Crinding Tools, 
etc. 





» lating Fans, Blowers, Coffee Mills, 
PHILADELPHIA OFFICE: 301 Arch Street. CINCINNATI OFFICE: 99 West Fourth Street. 
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We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our “No.*2.” ANNUNCIATOR. 
It is attractive in appearance and well made,-and* we believe is what 
has been wanted, namely: . 


An Annunciator which is Cheap in Price but not Cheap in Appearance. 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


CHICAGO. WNWEWVWT WORF. 


B Al 16 Market Street, THE LEHIGH VALLEY 


onrcaso, 2, CREOSOTING CO. 


General Electrical Work, in all branches of | WORKS, PERTH AMBOY, WN. J. 
































Office, Foot of Washington Street, JERSEY CITY, N. 7. 
Electrical Engineering. Consultation, eto. Creosoted Lumber, Underground Conduits, Tele- 
Correspondence confidential. TRY ME. graph Poles, Piling and Ties Furnished. 
* M 
Vol. V. , 113 Liberty St., New York. 92.00 Per year. 
THE | CONTENTS. | Is the Best Ad- 
| Each issue contains 120 es or more, | 
STREET RAILWAY | inctoting pages of reading matter and | Vertising Medium 
illustrations | h h 
JOURNAL, | R.. hacer pow d of Street cts in | nee 1s ripe “4 
the United States and Canada. | reach Stree ail- 
188 Wiberty Steest, Directory of Manufacturers of | , 
NEW YORK. street railway appliances and materials. | W®Y%- 





PARTRICK & CARTER’S 


1, 2, 4 and 6 Call 


the Geleated BALL DYNAMOS ana Laups 4 Avent Indicating Bells 


— FOR — 


ARG AND INCANDESCENT LIGHTING. 


This System is mechanically and electrically | 
perfect and produces a steady, white and noiseless | 
light with the minimum of expense, both as to the | 
power required and the cost of repairs. 

For descriptive Circulars or Testimonials, address 

FACTORY: BALL ELECTRIC LIGHT CO., 
%th Ave. & 27th St., New York City. 18 Cortlandt St., N. Y. City. 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 


is PARE ROW, NEVVT YORE... 




















4 CALL BELL. 1 CALL BELL. 
For Prices and further particulars see our New Catalogue. 















DURABILITY. wn FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS. 
COVE RNING “ TRADING AS 
—_, COMPOUND 
EVER OBTAINED. A): PARTRICK & CARTER, 
For Electrical Lighting, Electrical Railways and pur- Manufacturers of ELECTRICAL SUPPLIES, 


poses where perfect governing is required, ithasnoequal. goie Proprietors Patent Needle Annuxnciators, 


BALL ENGINE Co., ERIE, PA. 114 SOUTH SECOND STREET, PHILADELPHIA, PA. 





THE NATIONAL CAREHRON CO. 


CLEVELAND, OHIO. 
MANUFACTURERS OF 


ELEGTRIG LIGHT GARBONS AND BATTERY MATERIAL. 
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+ Central Hiectric Company. «& 


Annunciator Wire, Office Wire, Under- 
writers Wire, Magnet Wire, Bells, Annun- 
ciators, Burglar Alarms, Push Buttons, 
Insulators, Pins and Brackets, Cross Arms, 
Step irons, Compound Soldering Salts, etc., 
etc. Orders filled promptly and carefully. 











ye 
7 © 


TBADE MARK, 


GENERAL WESTERN AGENTS, 
THE OKONITE GOMPARY. 


CLEVELAND SWITOH. 
Wires, Cables, Tape, Cord, Tubing, Candee 


Weather-Proof Line Wire, 42 LA SALLE STREE T, CH / CA GO. SS ~ SWITCH 
THE ONLY AWARD CIVEN FOR ELECTRIC RAILWAYS 


a = ———————__ AT THE 


PARIS EXPOSITION OF isssg, 


WAS A COLD MEDAL PRESENTED TO THE 


SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 


m m FOR THE MOST PERFECT SYSTEM OF ELECTRIC RAILWAY EQUIPMENT. 
resig en 


Fd: PRAROE, Vice-Brepiaent. SPRAGUE ELECTRIC RAILWAY AND MOTOR COMPANY, 16 & 18 Broad Street, New York. 


CONTINENTAL DYNAMO CO.) “cit es:..netses erase: 


.MANUFACTURED AND rest C "i f c 
| Harrisburg Car Manufacturing Co. 

VEw wyvworRkK. | Foundry and Machine Department 6 Car Manufacturing Co, 

OFFICE: ' FACTORY : | 


42 EXCHANGE PLACE, 162 & 164 W. 27th ST. | 


CO. SCHUMACHER, Prest. V.SOHALLER, Treas. P. CLAUS, Supt. 





























IDE AUTOMATIC ENCINE, PORTABLE & TRACTION ENCINES 
| STEAM ROAD ROLLERS, BOILERS OF ALL DESCRIPTIONS. 
| N oom Office, Messrs. Fleming & Kimball, 17 ty! Street. 


New England Office, Messrs. John Post, Jr. Co., 70 Kilby St., Bosto 
Baltimore Office, Messrs. Thomas K. Carey & Bro., 26 Light St., Balt. 


WESTERN OFFICE, MESSRS ENGLISH, MORSE & CO., KANSAS CITY, MO. 


ON BILBCTRICAL SUBIECTsS 
Will be mailed to any address, postage prepaid, on receipt of price. Address, 
BOOKS ELECTRICAL RCVIEW PUB. COMPANY, 


k Row. New York P.O. Box. 3.329. 


| Something New! The most useful 
One, two, three, and patented improve- 


four spindle drills for ment in drill presses 
light work. a for years is applied. 


Spindles driven L Over 1,000 in use 
with single, endless Buy the latest and 











ADVANTACES CLAIMED: 


Simplicity and Solidity of Construction. 
Compactness and Small Size. 
High Efficiency and No Waste of Power. | 


No Magnetism Outside. 























Accessibility of the Different Parts. | — PHILA DELPHIA. ee a _ apes aa me. 
Lower Cost than all other known Dynamos. | Estimates given and contracts made for Incandes- | Variable speeds pro- Catalogue of fine 
El Slaal Bow’ : v | cent om fo Lighting, we ores a vid 4. tools free. 
‘or. the ect: iew’s ew ways, &c. Steam and Electrical Plants 
WR iT E sieve rs of all Kiectrical and Scien- of aby spate furnished complete Dwight Slate Machine Co. 
is PARE ROW. oe a YORE. HARTFORD, CONN. 





UTOMATIC 
E BALL Ary UT OFF ENGINE 


AWARDED THE CRAND PRIZE 
, | MADE ONLY GINE C 
THE “BALL ENE a 


Eastern Agents. (. R. Vincent & Co., Roum 16, 
5 Cortlandt St., New York. 








= Pir HOPE st * r 
360 ycoRT CLASCOW SCOTLAND. \ Se 


, SS | LLLP | \ AMBLER y) BROWNLED & co. 





. HrROIT, C=. 
fe MaNuracroRies IN UNITED STATES, SCOTLAND, FRANCE,CERMANY & AUSTRIA. | CEDAR TED ta pE dial 


MANUFACTURERS OF 


AT LATE PARIS EXPOSITION. |Cross Arms, Pins and Brackets. 
Cedar Ties for Electric Railways. 
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SAWYER- MAN ELECTRIC CO. 


510 to 534 West 23d Street, 
NEW YORK. 





——————— 











SEND FOR NEW CATALOGUE OF 


Incandescent Lamps 


and 


and DUppLies 


ELECTRIC AND COMBINATION FIXTURES. 
Series Lamps and Sockets. 

















ee DENCE SOLICITED. 








SPRING A SPECIALTY. 


Biren 3 


ify FIP IDN 


Send FoR CaTaLogue. * 


‘ TRY ir my Pre 

Re = MOEN’ fb eno 

org 234 West 29 oa EY al 
Nos Og = ae WOR No! 


# THE OLD RELIABLE 
—LEFFEL— 
WATER WHEEL. 











ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 


Telegraph and Telephone Supplies, 
No. 1408 Penna. Avenue, 


Opp. Willara’s Hote. WASHINGTON. D. 0. 


NEW HAVEN CLOCK 60. 


29 Murray Street, New York. 


MANUFACTURERS OF AND DEALERS IN 


Electrical Supplies, 


Bells, Wire, Relays, Keys, Sounders, 


— AND — 


o{ EVERYTHING ELECTRICAL. be 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. 


WRIT 


1i8 PARE Row, N 


JAMES LEFFEL «& Co. 


SPRINGFIELD, O.. OR 110 LIBERTY ST., N.Y. 











For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

EV’ YORE. 


‘DISTRICT TELEGRAPH Serres. 


All Styles of Call Boxes, Relays, Gongs, 
: Registers, Switches, 


Ticket Cases, Batteries, Etc. 


Diagrams for erec eting Di strict Teleg t Telegraph Systems fur- 
nished FREE with the Outfit. 





Magneto Bells and Generators, Battery 
Bellis, Push Buttons. 
EVERYTHING KNOWN TO THE TRADE. 


CATALOCUE FREE. 


VIADUCT MFG. CO., Baltimore, Md. 
/ eS ARTFORD “t 


BILLINGS Parent 
PURE COPPER DROP F 
TORS OR GENERA AT ORS 











(Mig 


VIAL a 


GARVON TONGS, FOR ELECTRIC M 
WAND VASES, + a: 


Wess = c“s Oo 
2 PAT’D Nowe 8h = — ) AN NAV ATAN UNA LN chs PUR, 
DROP FORGINGS or eronee Coreen POUND STEEL OPAL BESCAYPTIONS.” 


AMERICAN ELECTRA DIRECTORY for 889 


PRICE, #5.00. 


The best and most permanent medium for advertisers in the electrical 
field. 

The work reaches every electric light and power company in the coun- 
try, besides telegraph and telephone companies. 

This year’s issue enlarged and improved. 

Lists and reports of electric light and power companies, reports of 
Nationa] Electric Light Association, useful tables, etc., etc. 

Send orders for copies of book, and for advertising space to STAR 
TRON TOWER CO., Publishers of 


American Electrical Directory, Fort Wayne, Ind. 
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EXGELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


at MOTORS © 


“FOR ARG AND INGANDESGENT GIRGUITS. 


WOovuUNDdD FOR ANY CURRENT. PEREECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 











SS 


OFFICk, (46 Sa, N.Y. WESTERN OFFIGE, 11 E. ADAMS ST., GHIGACO. 





HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 


% PATENT “K K.” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 









































J. L. BARCLAY, Selling Agent, NEW YORK OFFICE, 25 Park Place, 
THE ROOKERY, CHICAGO, ILL. THOS. L. SCOVILL, NEW YORE AGENT. 
ON BIHOTRICAL waa a 
a maniang ean pap pol ween Manufacturer s— 
30 K ELECTRICAL REVIEW nue. COMPANY, $ 





Bernstein Flectric fo. 
INCANDESCENT LAMPS 


—— FoR —— 


ARC LIGHT CIRCUITS, 


SIMPLE. RELIABLE. DURABLE. 





The only safe socket for series lamps and the 
only socket having insulating material for the 
outside parts, 


Send for Illustrated Catalogue. W 2 For the Electrical Review’s New 
620 Atlantic Ave., BOSTON. j T See at On Seeeeey and Belen- 
CHICAGO OFFICE, 80 ADAMS ST., GEORGE CUTTER, Agent. 18 PARE ROW, NEw YoRxz. 


H.E.&C. BAXTER, 
18 Fulton Street, Brooklyn, Z, D. | 
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15 DEY STREET, 
O. E. MADDEN, President. 





ON PORCELAIN BASE.! 





All kinds of Bare and Insulated Wires and Cables, Batteries 
Bells, Annunciators, Burglar Alarms, etc., 
Insulators, Pins, Brackets, Cross 
Arms, etc. 





INCANDESCENT LAMPS of best 
make to fit any socket. 

CARBON POINTS of best Foreign 
‘and Domestic Manufacture. 


ELECTRIC LICHT ‘‘SWITCHES,”’ 
**CUT-OUTS,”’’ etc., of best and 
latest design. 


WHITEWOOD MOULDING and 
CLEATS at low prices. 


READY FOR DELIVERY, a fine 
stock of well= seasoned and 
straight Cedar, Chestnut, and 
Norway Pine Poles, from 25 to 65 feet 
long, 6 to 9 in. tops. 





NEW CATALOGUE JUST PUBLISHED. 


Estimates Cheerfully Furnished. 
Correspondence Solicited. 


In Fact, EVERYTHING in the ELECTRICAL LINE 


MAIN LINE BLOCK. Discount Sheet furnished to any one in the 
(ON PORCELAIN BASE. | Trade on Application. 





Empire City 


MANUFACTURERS 


E LEGTRIGAL 


OF EVERY 


BRANCH BLOCK. Electric Light, Telegraph 








ELectric Co.. 


NEW YORK. 
E. T. GILLILAND, Vice-President. 


AND DEALERS IN 


SUPPLIES b 


DESCRIPTION FOR 


and Telephone Companies. 





ELECTRIC BELLS of best quality, also Batteries. 

E. L. CUT-OUTS AND SWITCHES on Porcelain 
bases. 

The ‘““‘UNEXCELLED”’ NEW “‘ STODDARD ” CEILING 
CUT-OUT ROSETTE. We are headquarters for this 
most excellent cut-out, and keep them in stock in large 
quantities. Will be pleased to quote prices on these, 
and also other forms of ‘‘Cut-Outs” and Electric 
Light Material. 

“INCANDESCENT LAMPS” of superior quality, to 
fit any socket and of any voltage, we can furnish at 
very reasonable prices. Please send for quotations. 

The ‘‘ HARDTMUTH EMPIRE ’”’ Carbons are unsur- 
passed in quality. We willsend you a package of 50 
pairs of these celebrated carbons (;5 or 144 in. dia.) 
for trial, at about the same rate as price per thousand. 

OUR NEW “TRIPLE POINT’? RUBBING CON- 
TACT PUSH BUTTON is just the thing, and very rea- 
sonable in price. 

Our new “‘ WEATHERPROOF and FIREPROOF ’’ 
Wire is meeting with much favor; price is very 
reasonable. 


EMPIRE City ELBCcTRic ComMPprany. 





MANUFACTURED BY 


EMPIRE CHINA WORKS, | 


144 & 156 Greene St., GREENPOINT, BROOKLYN, &. D.. ‘Y Y, 


Our Ware is HARD 1D PORCELAIN, the BODY and GLAZE IDENTICAL, 
and GUARANTEED NON-CONDUCTIVE for all ELECTRICAL PURPOSES. | 


Nos. 5 & 7 Dey St., New Yurk 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Are Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arms, 
Brackets. Insulating Tapes. 


Rubber, Porcelain and Glass Insulators 
WIRES OF ALL KINDS. 
Silk & Cotton Covered lexible Conducting Cord 
of various sizes for Incandescent Lighting.- 


Spikes, Pole Steps, Lag Screws, Drive Screws, 
Turn Buckles, Ete. 


ee _ The National Feod-Water Heater, 


(ver 800,000 Horse Power in use in the (Jnited $tates. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 
PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 











is mets thts] PM O SPHOR-BRONZE 


REG TRADE h ks.| INGOTS, CASTINGS & MANUFACTURES. 


THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
» 512 ARCH ST. PHILADELPHIA PA.U.S.A. 
a . ORICINAL MANUFACTURERS OF PHOSPHOR- 


| Bro NZE IN THE UNITED STATES AND OWNERS 
OF THE U.S. PATENTS. 





























SEND FOR LIST OF USERS AND EXAMINE FOR YOURSELF. 


THE NATIONAL PIPE BENDING CO., 


84 River Street, New Haven, Conn. 
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WESTINGHOUSE ELECTRIC CO.'S 


Svs‘TEe Wa 


[INCANDESCENT LIGHTING 


BY ALTERNATE CURRENTS. 

















PERFECTED BY YEARS OF EXPERIENCE. 














\ 7 
\ \ | . 
\ f= = . — 
\ SS / 
\ 
\ 
® \\ \/ 
\ 


Bee pF ——— in —_ = 7 = ttl ae : 
DYNAMOS FOR 500, 750, 1,500, 3,000, 5,000 16 CANDLE-POWER LAMPS 


COMPLETE CENTRAL STATION APPARATUS. 
CONVERTERS. METERS. 
THE WESTINGHOUSE ELECTRIC CO. 


PITTSBURCH, PENNA., U. S. A. 


























BOSTON, NEW YORK, CHICACO, ST. LOUIS, CINCINNATI, SAN FRANCISCO, 
PORTLAND CHARLOTTE, DALLAS. 
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THE EDDY ELECTRIC MF’C CO. ~~ 


MANUFACTURERS OF 


AUTOMATIC ELECTRIC MOTORS 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship ; 
Ease of Management; Remarkable Simplicity, ete., ete. 


DYNAMO ELECTRIC MACHINES, 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., WINDSOR, CONN. 


NEW YORK, 33 Church St., BOSTON, 111 Arch St., PHILADELPHIA, 506 Commerce 8t., 
CHIGAGO, 42 La Salle St., KANSAS CITY, Rialto Building, NEW ORLEANS, 106 Carondelet St. 














— 
eR SHADES 


9 Rica cur, oPAN 








The Julien Hlectric Company, 
STORAGE BATTERIES FOR LIGHT AND STATIONARY POWER. 


THE JULIEN ELECTRIC TRACTION COMPANY, 
ELEGTRIG TRAGTION BY STORAGE BATTERIES, 


Offices, 120 BROADWAY, NEW WOR ES. 
| TERRITORY FOR SALE ON FAVORABLE TERMS, 














CARBON PLATES # CARBON BATTERIES THE 


ELECTRIC LICHT CARBONS. 
MADE FROM NATURAL GAS BY PATENTED PROCESS. ; 
—— ADDRESS —— A 
SOLAR CARBON & MANUFACTURING CoO., ital) f F f (ile ill dll 
95 & 97 FIFTH AVE., PITTSBURGH, PA. j 


India-Rubber and Gutta-Percha Insulating Co,| 95 MILK ST., BOSTON, MASS. 


MANUFACTURERS OF 


ALL KINDS OF INSULATED WIRES AND CABLES. 


adapted for 
cna aP ate, *0 sive, sntietnotory sorvioss under {froma and over head. Specially adapted fo This Company owns the Letters Patent granted 


PRICES AND SAMPLES ON APPLICATION AT to Alexander Graham Bell, March 7th, 1876, No. 
No. 159 Front Street, New York Gity. 174,465, and January 30, 1877, No. 186,787. 


- The Transmission of Speech by all known forms 
flolumbia Gollege Root Electric Gas Lighter. 


ofELECTRICSPEAKINGTELEPHON ESinfringes 

the right secured.to this Company by the above 
SCHOOL OF MINES, 29 .2ctigiinoits: 
A COURSE IN and fixture wiring are 


patents, and renders each individual user oftele- 
ELECTRICAL ENGINEERING ee ee 


phones, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
light i re 
Has Yoon established, oper to graduates of the feet is Complcie and | quences thereof and liable to suit therefor. 


grade and standing. The full course will occupy formation will be given 
two years. Ther is a partial course that can on application 
completed in one year. 





























Liberal t t ON BIBwOCTRICAL SUBIBEOTs 
soot clteulars appl to Registrar Schoo! of Mines, p. rai terms to agents, Will be mailed to any address, postage prepaid, om receipt of price. Address, 
1 street ani n ave., Ne : . aidan 
borane day A oot Electric Gas Lighting Co., ELECTRICAL’REVIEW PUB. COMPANY. 
Acting President. - 9 


Rooms 612, 613 and 614, 225 Dearborn St., Chicago. Park Row, New York, P, 0. Box, 3,329, 
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Westinghouse Electric Company's 
SYSTEM 


Eo FF 


ARC LIGHTING 


IMPROVED WATERHOUSE APPARATUS, 























Automatic Regulation from One Lamp to Filty Lamps. 


IMPROWMED LAMPS 


ESTIMATES FURNISHED ON APPLICATION. 


THE WESTINGHOUSE ELECTRIG COMPANY, 


PITTSBURCH, PENNA., U. S. A. 


























Boston, New York, Chicago, St. Louis, Cincinnati, 
San Francisco, Portland, Charlotte, Dallas. 
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AMERICAN AND FOREIGN BOOKS 


ON ELEGTRIGITY = ITS APPLIGATIONS. 


Electricity, Magnetism, Etc., Etc. 


Adams. Hasay on Hlectricity. ........c0cccccccccccccscccccscccscccusccssccoees 
Angell. Elements of Magnetism and Electricity. Cloth, 238 pages, 15! illustra- 
IG dig odin ap Sub biee eb ad 4 0 4:5 0s Ga? eve Sot aebaes 0+ osaibas Sipe 08 f+0uRes 
Anderson, Lightning Commaewee, OWA. 65.0500... cece con lb eclie Weccev tence. 
Atkinson, Geese OF BING TIGCERICHY.... .. 0... ecccccccvcscscsceccceeeoses os 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 
pO SLEEPER + See erere rere To ee tre eee 
Barlow. Magnetic Attractions........... IPODS OCC OCE. -w6wws ihe oS oe SR ‘ 
Barnard. First Steps in Blectricity. .....ccccccsccccccccccccsccccescse ccccces 
Benjamin. ASO OF BISCirICIey.. 2. co ccccccccnsccccccccscsccccccccssscgscoesesens 
Brennan. A Popular Exposition of Electricity. 191 pages..............eeeeeees 
Blakesley. Alternating Currents of Electricity. Cloth........-......0eeeeeceees 
Bottone. The Dynamo. How Madeand How Used. A book foramateurs. Cloth. 
Cavendish. Electrical Researches. Cloth.........0000 scccsccsss sscvosces ove 
Cook. Magnetism and Electricity. Cloth, 48 illustrations... ........ ..++ss0.++ 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams........ sear 
Davis. Manual of Magnetism, Galvanism, etc. .............00.seeeeecessecesees 
Deschanel. Electricity and Magnetism. EERE RE 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages...............00.e000 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 
of = RO Oe, REE ee EET TEE 
Du Mone Electro-Magnets. Boards, 50c.; English Edition,...........-.+++0 
Dunman, Short Text Book of Electricity and Magnetism......... nore Sabine os-e'w Sle 
Dyer. Isduetion Coils; How Made and How Used. Boards...........+...s+0e+ 
Electricity in the ID oki dates <n0ic Beth secns Gaetiedaatlhenss cab 
EVGGGEs OO MR FI TMICEE CONUS oo iinciicc dss ccicccdecagsecoageeccseces 
Faraday. Experimental Researches in Electricity. 3 vols., cloth..........+++++: 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations. . 
Ferguson. NS I oii cignt dt urkMen aki ee eee ee ew Oty We ced soe Kee ee eae a's 
Fleming’s. Short Lectures to Electrical Artisans..............2+sseeeeceeeeee oe 
Francis. Electrical Experiments. .............sessececeeceserenseeees coneeeens 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations. . ear 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., ‘cloth... peer 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Plante and Faure. 
Gordon. Four Lectures on Static Electric Induction. Cloth..............++.0+ 
Guthrie. Magnetism and Electricity. ........... 02.00 cece seers eee eseeesenenens 
Hamilton. The Origin of Energy, Electrostatics and Magnetism:............. ie 
Heap. Electrical Appliances of the Present Day. Cloth...............eeeeseees 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations.... ....... 
Hospitalier. The Modern Applications of Electricity. rr ree 
Harris. Rudimentary Electricity. Flexible, 69 illustrations..................00. 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............0.2000- 
Harris. Galvanism, Animal and Voltaic Electricity...................ce0eeeeeee 
Hering. Winding Magnets for Dynamos. 63 pages..............26. ceeceeeeees 
SONS Ee ee I i rin s BIE sce es bdcceciaveiccsscctsvecteeses s 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations.................... 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages.. 


Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 
ON Ee ee ae Ee ee eee ee epee = ae eae eee a | Sen 


es Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, 
Po, Be Ny a UR eye Poe eon en et ee rer Cee ee eee 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ......... 
Lightuing Pinsias S0d Mlocttic Dashes. ..0....060ccccccesccctsscdscevsccessevvese 
es. ce I acs d00 korg wc 04 de baicianpr gH de tisinns eausiean ase aedeeie’ 
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Swinburne. Practical Electrical Units Popularly Explained. Cloth........... : 
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EDISON AUTOMATIG DYNAMOS 


GIVE ABSOLUTELY PERFECT REGULATION, 


Recent tests of four Edison Automatic Dynamos in multiple arc show con | 

tant pressure at the lamps with load varying from no load to full load, without any | 
{justment of brushes, regulators, or any parts whatever 

Specially adapted for lighting Theatres, Hotels, Asylums, Stores, etc. 

Among the plants in which the Edison Automatic Dynamos have been 
nstalled may be mentioned the following : 

Drexel Building, Philadelphia, 2,000 lights. | 

Barnes, Hengerer & Co., Buffalo, 1,600 lights. 

Star Theatre, Buffalo, 800 lights. | 

National Theatre, Philadelphia, 1,000 lights. 

United States Cunboat “‘ Yorktown,” Cruisers “ Balti- | 
more’’ and “‘ Charleston,”’ and Steamer ‘‘ Pensacola,”’ and | 
a number of other plants. 

Edison Automatic Dynamos are now being installed as follows: 

New Depot of the Central Railroad of New Jersey, 
Jersey City, 2, 000 lights. 

Steamer ‘ Puritan,” of the Fall River Line, 1,600 lights. | 


Send for Circulars on ary class of isolated or Central Station Lighting. Estimates and | 
Specifications Promptly Furnished. 


THE EDISON UNITED MANUFACTURING COMPANY, 


GS Fifth Aweoenue, New Work. 


The Mitchell Vance Company 


(SUCCESSOR TO MITCHELL, VANCE & CO.) 








at | 
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DESIGNERS AND MAKERS OF 


eters & Combai Fists 


FOR ANY SYSTEM OF INCANDESCENT ELECTRIC LIGHTING. 


The feeling is growing that these goods should be 
specially adapted to the light medium; to meet this want 
New Designs of Artistic merit and unexcelled finish have | 
been originated which commend themselves to intending 
purchasers, being shown in Parlors illuminated by Elec-| 
tric light. 

Architects and Decorators Designs and suggestions | 
carried out with fidelity to the given motive. 

MANUFACTORY, SALESROOMS, 


24th & 25th Sts. & 10th Ave. No, 836 & 838 BROADWAY, | 
NEW YToOoRZE. | 








Grimshaw Patented White Cor 
WIRES and GABLES. ! 


FIRE, ACID, AND WATERPROOF. GRIMSHAW TAPE, 


NEW YORK INSULATED WIRE Co., 


. GALLAHER, Secretary. Sole Manufacturers, | 
. Goprrey, Gen’! Manager. | 
. Dowse, Treasurer. 649 £1651 BROADWAY, WN Y. | 








| For Sale by The Western Electric Co. 
| And California Electrical Works, 


JOHN A.ROEBLING’S SONS CO. 


MANUFACTURERS OF 


Underwriters’, Weatherproof, 
Qffice and Annunciator Wire. 


MAGNET WIRE 


AND ALL OTHER KINDS OF 


Insulated Electric Wires and fables. 


Hard Drawn and Soft Bare Copper Wire. Galvanized Telegraph Wire. 
PLAIN AND GALVANIZED WIRE OF EVERY DESCRIPTION. 


Iron, Steel, Copper and Galvanized Wire Rope. 
JOHN A. ROEBLING’S SONS GO., 


oo YORK OFFICE AND WAREHOUSE, 117 & 119 LIBERTY ST., 
Ho. L. SHIPPY, Secretary. 


Sal Francisco Office & Warerooms 
8 California St., 
8S. V. Mooney, Manager. 





‘th: 











WORKS: 


ra Office & Warerooms, | 
TREITON, N. J. 


171-173 Lake St., 
Geo. C, Bailey, Manager. | 


DR. GASSHER'S DRY BATTERY. 


Acknowledged by ~ “ape be the Best Open Circuit te ry in the Market, 
the most durable and convenieut f 


FlectricRells, fas Lighting, Telephones, ° 
Signals, Electric flocks, 


Stationary Batteries for Physicians 
and Many (ther {jses. 


No Glass. 








No Liquid. 





HIGHEST TESTIMONALS. WRITE FOR CIRCULAR. 


A. SCHOVERLING, 


SOLE AGENT AND MANUFACTURER, 
111 Chambers Street, New York. 


CHICACO, ILL. 


SAN FRANCISCO, CAL. 





WRITE 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 


tific Books. 
i838 PARE ROW , YOoR E.. 








ONE OF MANY: “‘WE ARE USINC ABOUT 6,000 
J. H. BUNNELL & CO.’S DISQUE LECLANCHE BATTERY 








- Tae BEST 


Disque Leclanché Batteries 


ARE THOSE MADE BY 


J. H. BUNNELL & CO. 


OVER 200,000 USED IN THE PAST Enetion ALL GIVING ENTIRE SATIiS- 


ASK ANY ONE OF THE MANY USERS OF THE 


1 THE REASON WHY, is simply because our processes are the most perfect and our materials used 
in the manufacture are the very best selections that can be obtained. 


PRICES ALMOST, BUT NOT QUITE AS LOW AS THE RULING PRICES FOR INFERIOR MAKE. 
Porous Cups, 35 cents, Subject to Discount in Quantity. 


oeLLs OF BATTERY ON OUR CIRCUITS, AND HAVE AS YET FOUND NOTHING EQUAL TO 








SAME. 


Yours, Resp’y, GEO. W. ADAMS, Supt., The Boston Electric Association.” 


J. H. BUNNELL & CO., 


106 ce 108 Liiberty Street, 


NEV YORK. 


Send for our Latest Catalogue No. 6, of January, 1886. 
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Fone Wayne Eleciric Company, 


EORT WwWiaYyYnNzE, IND. 


The most carefully worked out and Complete Alternating System 
of Electric Lighting in existence. 
ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps to the mechanical horse power guaranteed 
CORRESPONDENCE SOLICITED. 








MANUFACTURERS 





Sianery Induction System 


OF INCANDESCENT LIGHTING, 


AND THE 





= ae " WOOD” SYSTEM | 

usniiae GHG, Tae wee eoneeneen. OF ARC LIGHTING. = eet 

IWiain Office and Works, F*ort wayne, 1 ‘Ina. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. Cc. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y.City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A, WILBUR, Manager. 
EF. ADAMS SUC’S, CITY OF MEXICO. 


The Perkins Electric Lamp Co. 


314 PEARL ST., HARTFORD, CONN. 


MANUFACTURERS OF THE 


Perkins incandescent Lamps and Sockets, 









































Lamps of any Voltage. 
Lamps of any Gandle Power. 
Lamps to Fit any Socket. 











£3 GORRESPONDENGE SOLIGITED. 


Chicago Office: W. G. Halm, 54 Franklin Street. 











